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CHAPTER I 
INTRODUCTION 
The Problem and Its Justification 
Statement of !h! problem. The purpose of this study is 
to construct and evaluate an inventory test in arithmetic to 
be used in dete.rmining what mathematical understandings have 
been developed by beginning second grade children in three 
Maine communities. 
It is hoped that the test results will serve two pur-
poses: (1) to help the teacher in planning an arithmetic progr 
that will meet the needs of the children in her classroom, and 
(2) to find out to what extent the objectives of the arithmetic 
curriculum are being fulfilled at the first grade level. 
Justification of .the study. During the school year 1948-
1949 a co~ttee of Maine teachers prepared an arithmetic 
bulletin to be used by teachers in the elementary schools of 
Maine. This publication, Curriculum Bulletin No. 9, was issued 
in September, 1949. It is one in a continuing series of 
curriculum bulletins being developed under the leadership of 
the State of Maine Department of Education. The State of Maine 
Elementary School Curriculum, issued in 1931, contained a 
section on arithmetic. It was considered obsolete several . 
years ago. 
Previous to 1949, the content and aims of the arithmetic 
program in the elementary schools of Maine were determined 
largely by the local school administration or the teacher, with 
~reatest reliance _on the textbook in use and the 1931 Elementary 
School Curriculum. Consequently, the arithmetic course of 
study, particularly at the primary grade level, has not followed 
any set pattern. Some school systems postponed any teaching of 
arithmetic until the second grade. In contrast, other school 
systems had a heavy aritnmetic program in the first grade. The 
~reat diversity of practice in the teaching of arithmetic made 
the development of a curriculum guide desirable. 
The new guide has one section devoted to suggested 
tentative arithmetic content for each elementary grade. In the 
~reparation of the g~ide, the inclusion of this section was con-
sidered questionable. The committee realized that the allocatiox 
pf specific topics to particular grade levels might have a 
~tendency to lead the teacher to place emphasis upon the attain-
tnent of set goals for all children within a given grade. The 
guide was planned to help teachers become more aware of indivi-
~ual needs in arithmetic and more cognizant of the many situatict1 
~rising in the classroom and outside the classroom that can be 
~tilized to develop number meanings. Setting up specific topics 
Por each grade level could be the means of defeating the objec-
~ives of the arithmetic program. For this reason, the arithmetic 
~ontent for each grade level is merely suggested and is included 
s a guide to help teachers plan number experiences which will 
n.eet children's needs. 
2 
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Since the arithmetic curriculum is new, procedures of 
evaluation are needed to help determine its effectiveness. 
Among the various techniques that can be used for evaluation 
purposes are interviews, observations, check lists, problem-
solving situations, teacher-made tests, standardized tests, and 
methods of self-evaluation. An inventory test is one device 
that can be used in appraising learning in arithmetic. The 
results obtained from an inventory test can be utilized to 
substantiate conclusions drawn through more subjective means. 
The teacher needs an instrmnent to use at the beginning 
of the school year to give her a general picture of each child' 
arithmetic understanding, need, and achievement. For inven-
torying purposes, the test should include some items based on 
new topics that will be presented during the year. An analysis 
of test results will help the teacl1er in planning an arithmetic 
program that will meet the needs of t he children in her class-
room. 
Scope of Study and Description of Test 
Scope of the study. An inventory test in arithmetic was 
given to approximately 300 first grade children in Orono, Old 
Town, and Brewer, Maine, between the dates May 22 and June 15, 
1950. The items of the test were based upon the suggested 
content for Grade I and Grade II that is outlined in an arith-
metic bulletin for teachers in the elementary schools of Y~ine. 
No specific objectives for arithmetic are given in the 
3 
bulletin. To expect all children in a particular grade to 
attain set standards does not take into consideration what is 
known about child development. However~ in constructing a test 
specific objectives are needed in order to understand what the 
test is intended to measure. Therefore, the suggested content 
for Grade I and Grade II, which is outlined in the arithmetic 
bulletin, was used as a basis for formulating the specific ob-
jectives. 
The test was designed to be used at the beginning of 
Grade II. Since the arithmetic bulletin was not issued until 
September, 1949, it was not possible to use the test in the 
grade for Which it was intended until September, 1950. For 
this reason, the test was given to first grade children near 
the end of the school year 1949-1950. It was assumed that the 
child's understanding of number relationships in late May or 
early June would approximate his understanding of number re-
lationships the following September. 
The instrument. In building the te 'st~ both the mathe-
matical and social aspects of arithmetic were considered. 
There are 126 items, of which eleven are model items. The 126 
items are grouped into twenty sub-tests, designed to measure 
understanding of different aspects of the arithmetic program. 
Fifteen sub-tests are based upon the suggested arithmetic con~ 
tent for Grade I, outlined in :Maine Curriculum Bulletin No. 9. 
Four sub-tests are based upon the suggested arithmetic content 
for Grade II, outlined in the same bulletin. One sub-test is 
included to tes~the ~cnrate~ The 
4 
items are of the multiple-choice 1 yes and no, completion, and 
specific-answer types. Directions for 124 of the items are 
given orally. Only two items require the child to read 
independently. 
Definition of Terms and Restatement of Problem 
Definition of inventory test. Spitzer classifies 
inventory tests as follows: 
Inventory tests in arithmetic are of two types. 
One refers to an appraisal or inventory of skills essen-
tial to the learning of new processes. The other refers 
to a type of survey test which is given at the beginning 
of the year and which is designed to give the teacher a 
picture of the arithmetic achievement of the child.l 
The test used in this study will fall into the latter 
classification. 
Restatement of the problem. The study will show whether 
a suitable instrument has been built for discovering some of 
the mathematical understandings possessed by beginning second 
grade children. 
1 Herbert F. Spitzer, The Teaching£! Arithmetic (Boston: 
Houghton Mifflin Company1 1948}; p. 330. 
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CHAPTER II 
REVIEW OF THE LI'I'ERATURE AND THE RESEARCH 
The Arithmetic Curriculum in the Primary Grades 
Today t 'here is an increasing realization of the value of 
groups of teachers and laymen coming together for the purpose 
of studying children's needs in various subject matter areas 
and planning experiences which will meet those needs. Those 
individuals who have the responsibility of building curriculums 
must take into consideration the ways in which children learn, 
the organization of the learning experiences, and the useful-
ness of those experiences at various age levels. The research 
entailed in connection with curriculum construction points up 
the universal need for a systematic, organized plan for develop· 
ing number meanings. 
An examination of courses of study that have been 
developed during the last five years indicates the increasing 
acceptance of the meaning theory. An arithmetic program that 
emphasizes the mathematical relationships of number and presents 
them in socially significant situations reflects the philosophy 
of the meaning theory. However, ·all courses of study that are 
based on the meaning theory are not identical. In fact, the 
topics suggested for development at a particular age level in 
one arithmetic curriculum may be quite different from those 
suggested in another curriculum. Although lack of uniformity 
may be detected in regard to allocation of topics~ the under-
lying principles upon which meaningful arithmetic programs are 
based are fundamentally the same. 
Advocates of the meaning theory emphasize the importance 
of developing basic number concepts at the primary grade level. 
They believe that provision should be made for the prLmary 
grade child to have many concrete experiences with number in 
order to develop meaning. 
An analysis of the results of research studies concernine 
the number abilities of young children indicates conclusively 
that many children are ready for a systematic program of arith-
metic instruction in grade one. 
In summarizing his defense for initiating instruction in 
arithmetic in Grade ! 1 Brownell states: 
The policy of starting arithmetic in Grade I 1 
then1 has other support than that of tradition. If we 
want primary pupils to live fully and richly as an end 
in itself and if we want them to ground their later 
learning of arithmetic on meanings and basic under-
standings1 systematic instruction in Grades I and II 
is justified. More than that, it is demanded.l 
Brueckner points out that it is the responsibility of 
tl1e school to develop and increase the number knowledge which 
many children possess when they enter school. In his discussior 
as to what should form the basis for an effective arithmetic 
1 William A. Brownell1 R. A. Doty1 and w. c. Rein1 
editors 1 Arithmetic in Grades I and II: A Critical Summary of 
New and Previously Reported Research~Durham, North CarolinS: 
Duke University Press, 1941) 1 p. 169. 
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program in the primary grades, Brueckner says: 
Arithmetic instruction in the primary grades 
should proceed on a systematic, planned basis. From 
the beginning, the children should participate under 
teacher-guidance in well-selected activities which will 
show them how arithmetic functions in their daily lives. 
In these experiences the work should be so conducted 
that the mathematical and the social phases of arith-
metic are both fully developed. In the beginning, simple 
situations involving counting, reading numbers, and 
measuring should be used. These should be extended 
gradually to include activities involving more difficult 
applications and more advanced steps. Emphasis should 
be placed on meanings and understandings rather than on 
the de~elopment of skill through formal systematic 
drill. 
Buckingham emphasizes that the time to begin teaching 
arithmetic is when the child is ready and has use for the sub-
ject. His conclusion is that: 
In our search for an answer to the question when 
to begin arithmetic, we are confronted by two pertinent 
facts: first that the child upon entering grade one is 
ready for arithmetic; and secondly that he is already 
using it to serve his own purposes and will continue 
to do so independent of any action taken by the school. 
Arithmetic has social utility for him. It enables him 
more fully to satisfy his nor.mal purposes.3 
In considering the question whether arithmetic should be 
taught in the first grade, Morton4 points out that it can be 
2 Leo J. Brueckner and Foster E. Grossnickle, How to 
~Arithmetic Meaningful (Philadelphia: John C~ Winstontro., 
1947), p. 60. 
-
3 B. R. Buckingham, 11Vlhen to Begin Teaching Arithmetic", 
Childhood Education, XI (May, 1935), 342. . _ 
4 -
R. L. Morton, "Arithmetic in Various Types of Curricu-
lums", Aritbmetis. - 1949, (Chicago: University of Chicago Press, 
1949), 1-20. 
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answered best in terms of the social criterion. He says that 
there is no doubt that the normal first grade child can learn 
arithriletic and that the program should be designed to meet his 
needs. He emphasizes that if a child has need for some phase 
of arithmetic and has not the maturity to understand it, then 
that phase of arithmetic must be postponed. 
Koenkner5 analyzed the research studies concerning young 
children's readiness for arithmetic, their need for and interest 
in arithmetic. After examining the evidence, he concluded that 
children can profit from a well organized number readiness pro-
gram at the kindergarten and first grade levels. 
In his discussion as to what constitutes a suitable 
arithmetic program at the first grade level Wittich says: 
It is quite eviden~ that existing courses of study 
cannot be looked upon as a means of deciding definitely 
what content will be most easily and efficiently studied 
by any first-grade group. It seems, rather, that this 
question can be better decided by finding out, first: 
With What skills and interests in numbers and number 
concepts our first graders come to school, and, second, 
beginning further instruction at this point, ho~ far the 
children can be expected to progress in a year. 
Research Findings Vfuich Have Implications for Maine 
Curriculum Bulletin No. 9 
The suggested content in arithmetic for all elementary 
5 R. H. Koenkner, "Arithmetic Readiness in the Primary 
Grades"., Arithmetic ~~ .. (Chicago: University of Chicago Press~ 
1949)., 26-33. 
6 Walter A. Wittich, "A Number-Readiness Test", School 
Executive, LXI (March, 1942)~ 11. 
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grades is outlined in Maine Curriculum Bulletin No. 9. Five 
major areas are suggested for development in Grade I: (1) 
number system, {2) addition and subtraction, (3) fractions, 
(4) problems, and (5) measurement. Some of the research studies 
that are related to specific aspects of the various major arith-
metic areas will be investigated. 
Number system - developing number background Qx counting 
.!illS! enumeration, according to ability, .Qz 1 1s to 100; .Qz 10 1 s 
1Q 100. Woody7 carried out a study in an effort to find out 
about the arithmetical backgrounds of young children. An 
inventory test consisting of 204 items was administered by 
primary teachers in 39 school systems in May, 1929. Although 
there were some variations in procedure, the general practice 
was to have each primary teacher interview six pupils selected 
at random. The test was adrainistered individually and no time 
limits were set. All directions were given orally. The 
children were selected from Kindergarten, Grade lB, Grade lA, 
Grade 2B, and Grade 2A. Most of the children were in Grade 1. 
An analysis of the results of the items based on counting 
revealed that approximately one-fourth of the Kindergarten 
children, almost two-fifths of the children in Grade lB, two-
thirds of the children in Grade lA, three-fourths of the chil-
dren in Grade 2B, and nine-tenths of the children in Grade 2A 
were able to count to 100 by l 1s. When given twenty circles to 
7 Clifford Woody, "The Arithmetical Backgrounds of Young 
· Children", Journal of Educational Research, XXIV (October, 1931) 
188-201 • . 
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count, approximately three-fourths of the children in Kinder-
garten and in Grade lB counted them correctly. Nine-tenths of 
the children in Grades lA, 2B, and 2A counted the circles 
correctly. The data obtained through the administration of the 
inventory test revealed to Woody that children have a knowledge 
of counting before the school gives instruction in it. He 
found that the percentage of correct responses increased from 
grade to grade. Rote counting to 100 by lO's proved to be 
easier than counting to 100 by 1 1s. Counting twenty circles 
proved to be easier than either kind of rote counting. 
In answer to the question, "What number, then, does the 
six-year-old child know when he enters the first grade? 11 , 
Buckingham and MacLatcby8 carried out an investigation in an 
effort to find out what number knowledge young children possess. 
An interview number test was given to 1,356 beginning first-
grade children enrolled in schools in several villages and 
cities in Ohio. This study was lmown as the ttprimary Investi-
gation". All children used in the study were between the ages 
of six and six-and-a-half. 
The first two tests probed the child's knowledge of 
counting. It was found that 90 per cent of the children could 
count to 10 ahd about 60 per cent of the children could count 
8 B. R. Buckingham and Josephine MacLatchy, "Number 
Abilities of Children When They Enter Grade . One", Twenty-Ninth 
Yearbook of the National Society for Study of Education, 
(Bloomington, Illinois: Public School Publishing Company, 1930), 
pp. 473-524. 
11 
to 20. Buckingham points out that it is hard to justify the 
practice of introducing simple counting two years later in the 
child's school life, when all but 10 per cent of entering first 
grade children can count to 10. 
When investigating the ability of 1,121 first grade chil-
dren to count by 10 1 s, Buckingham found: 
Fully 50 per cent of the children were either 
unable to count by tens at all or were able to count to 
100. About 25 per cent of them counted to 100. Rather 
more than 25 per cent failed altogether. Fully half of 
them counted at least as far as 40.9 
Of 1,221 children it was found that 58 per cent of them 
were able to count at least 20 objects. More than 90 per cent 
counted ten objects, and over 70 per cent counted at least 15 
objects. Seventy-five per cent could count at least 14 objects 
The same interview test was used with 1 1 356 beginning 
first grade children in Cinncinnati. Of these children, 1,100 
were between the ages of six and six-and-a-half. The results 
were found to be very similar to those results obtained from 
the 11 Primary Investigation". 
Buckingham concludes that there is a sound basis for 
teaching counting to 100 in the first grade. 
Number system - understanding ordinals, first through 
fifth. Reid10 analyzed the results of a study made to determin 
9 Ibid., p. 493. 
10 Florence Reid, "Incidental Number Situations in First 
Grade", Journal of Educational Research, XXX (September, 1936), 
36-43. 
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the number of social situations of either a concrete or abstrac1 
nature that would arise during the first three months of school 
and the quantitative vocabulary used by first grade children. 
In regard to the use of ordinals~ it was found that the word 
"first" was used 130 times~ the word 11 second11 thirty-one times~ 
. .. 
the word 11 third11 sixteen times~ the word "fourth" six times~ 
and the word "fifth" four times. Reid states: 
While the frequency of mention of the ordinal 
decreased with magnitude~ a wide breach between first 
and second indicates a neglect of the use of other 
ordinals. It was found that the word 'next' was used 
twenty times instead of the successive ordinal. Like-
wise~ the word 'last' was used tw~tve times when the 
successive ordinal could be used. . 
Number system - reading and writing numbers from 10 ~ 
lQQ ~ needed. Wittichl2 analyzed the results obtained from 
"A Number Readiness Test" that was given during September and 
October to seventy-six children enrolled in first grades. One 
section of the test was devised to probe the child's knowledge . 
of writing numbers. It was found that of the seventy-six 
children tested, eighteen of them could not write any numbers 
and only four of them could write numbers to 100. Forty-one of 
the children could write nuniliers to 20. Wittich points out that 
evidence obtained indicates that one responsibility for the 
first grade to accept is that of developing the child's ability 
11 Reid1 ~ cit.~ p. 38. 
12 Wittich~ ~ cit. 1 pp. 11-13. 
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write numbers. 
Number system - recognizing differences in sizes Ql 
groups and recognizing groups of objects totaling 6. Carperl3 
reports the results of a study she carried out to determine 
factors which make for grouping. Forty-eight kindergarten 
children were observed to find out what methods they used as 
they worked with concrete materials in two different group 
situations. Carper found that "the kind of embedding {context) 
of the units with which the child must deal# (2) the form or 
shape of the objects, and (3) the pattern or arrangement of the 
objects in the group"l4 are the factors which determine method. 
In her experiment, Carper used four arrangements of objects. 
The first arrangement consisted of outlined geometric figures 
placed in patterns. In the next arrangement# the same geometric! 
figures were represented as parts of objects. A more complex 
setting was used with line drawings in the third arrangement. 
The fourth arrangement consisted of drawings of animals or 
people. The percentage of children who performed successfully 
using the four kinds of arrangements decreased in order of 
magnitude from arrangement l to arrangement 4. The results of 
another experiment with first grade children showed that they 
were far more successful in recognizing four or five dots 
13 Doris Carper, "Seeing Numbers as Groups in Primary 
Grade Arithmetic", Elementary School J<Durnal, XLIII (November# 
1942), 166-70. 
14 Ibid., P• 161. 
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arranged in a regular pattern than they were in recognizing the 
groups of dots when the pattern was irregular. Carper con-
cludes that more attention must be given to factors of per-
ceptual organization in the construction of materials used for 
grouping. 
Deansl5 relates how a group of primary teachers kept a 
record of the number experiences which came up in their class-
rooms. The records included experiences involving number vocab-
ulary, use of money, counting, and grouping. Numerous experi-
ences were recorded in all areas listed except grouping. Deans 
points out that the teacher's sensitiveness to group situations 
and her guidance in making those groups meaningful to children 
are essential in developing group concepts. 
In her discussion of grouping Deans states: 
In grouping the child must learn to deal with 
number situations as groups. He must think groups 
together and apart as the situation demands and under-
stand the relation of one number to another within the 
group. In order to develop the ability to think groups 
together and apart, groups must come to have meaning 
for the child. Each group must have qualities of one-
ness and uniqueness all its own rather than as so many 
separate objects in isolation.l6 
Addition. and subtraction - mastering number combinations 
to 6 ~ less and adding vertically ~ horizontally .~ than 
two numbers, not to exceed the ~ of 6. The test used as a 
l5 Edwina Deans, "The Contribution of Grouping to Number 
Development", Childhood Education, XVII (March, 1941}, 307-10. 
16 Ibid., p. 308. 
• 
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basis for the Wittichl7 investigation contained fifteen example: 
in abstract addition and fifteen examples in concrete addition. 
It also included fifteen examples in abstract subtraction and 
fifteen examples in concrete subtraction. The responses were 
given by 76 Kindergarten children whose ages ranged from 5.5 
to 7.1. First 1 the child's knowledge of abstract addition was 
tested, The following question is typical: 11Can you tell me 
how many one and one are? 11 This was followed by: 11Here is one 
block and here is one block. Can you tell me how many there 
are in all?" The same types of questions were used with the 
subtraction examples. From the results obtained1 Wittich con-
cluded that children of the ages tested have more difficulty 
with subtraction than with addition. 
The test used in the Buckingham MacLatchyl8 study had 
several items that were designed to. find out what knowledge 
first grade children have in dealing with addition facts, Two 
procedures were used, Using small objects 1 the child was shown 
first one part of the combination and then the other, The 
objects were removed after each term was shown. Then the child 
was asked to give the sum. If a child was not successful in 
getting the correct answer by this method 1 the objects were 
displayed, On half of the ten combinations it was found that 
50 per cent of the children gave the correct response. 
17 Wittich1 ~ cit, 1 pp, 11-13, 
18 Buckingham and MacLatchy1 ~ cit, 1 pp. 473-524. 
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Thirty-nine of the items in the test used in Woody's19 
investigation dealt with addition while thirty dealt with sub-
traction. The addition items ranged in difficulty from adding 
two one-place numbers to adding four three-place numbers. He 
presented the findings concerning addition. The results indi-
cated that children from kindergarten through Grade 2A had a 
considerable knowledge of addition facts. The amount of know-
ledge increased from grade to grade. 
Fractions - understanding the meaning and ~ of the 
fraction 1/2 ~ applied to single objects ~ to groups of 
objects. Polkinghorne20 carried out a study involving 266 
children from the kindergarten, the first, second, and third 
grades who were enrolled in the Elementary School of the Univer-
sity of Chicago. The purpose of the study was to discover 
whether children at the primary grade level have concepts of 
certain fractions, and if so, what concepts they have and when 
and how the concepts were developed. An individual test was 
given to each of the 288 children. The test consisted of 42 
items to which the child responded either objectively or numer-
ically. The test investigated the child's knowledge of unit 
fractions, proper fractions that are not unit fractions, 1m-
proper fractions, identification of fractions, and equivalent 
fractions. The results indicated that out of the forty-two 
19 Woody, ~ cit., p. 199. 
20 Ada R. Polkinghorne, "Yo~ Children and Fractions", 
Childhood Education, XI (May,· 1935), 354-58. .. 
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items the kindergarten children averaged 4.9 satisfactory 
responses# the first grade children 6# the second grade chil-
dren 11# and the third· grade children 20.3. It was found that 
every child tested knew something about fractions. 
Concerning the question, "What concepts of fractions do 
children have?"# Polkinghorne found: 
•••• that the children who took the tests understood unit 
fractions better than any other fractions included in 
the test; that these children knew something about proper 
fractions which are not unit fractions; that very few 
of the children knew anything about improper fractions 
and about the identification of fractions; and that only 
ohe of these primary school children knew anything about 
equivalent fractions.21 
In answer to her question, "When do children acquire 
their concepts of fractions? 11 , Polkinghorne discovered: 
•••• the group of four- to six-year-olds had some con-
cepts of unit fractions; that some of the children began 
to understand proper fractions other than unit fractions 
and even improper fractions between the sixth and eighth 
years; that these children began to identify fractions 
between the eighth and tenth years; and that they were-
almost wholly ignorant of the concept of equivalent frac-
tions.22 
It was found that children gain their concepts of frac-
tions in various in-school and out-of-school experiences. 
Polkinghorne concludes that there is a place for teaching 
of concepts of fractions at the primary grade level. Her sug-
~estions are as follows: 
21 Ibid., pp. 356-57. 
22 Ibid., pp. 357-58. 
18 
For the first grade: (a} The concept of unit fractions, 
iben~e fraction is applied first to a single object 
and then to a group of objects; (b) the concept of unit 
fractions when used in the comparison of two objects, 
and later of groups of objects. 
For the second 'rade: (a) the concepts listed above, and 
in addition, (b the conce~ts of proper fractions other 
than unit fractions and (c) a beginning in the under-
standing of improper fractions. 
For the third grade: (a) the concepts listed for the 
first and second grade children and in addition, (b) 
the identification of fractions.23 
I The results of the tests indicated that the children knew 
some fractions better than others. One-half was better known 
than one-fourth, and one-fourth was better known than one-third. 
Further indications were that children knew more about a unit 
fraction as it applied to a single object than they did when 
it was applied to a group of objects. 
The evidence obtained from Woody's24 investigation indi-
cates that primary grade children have considerable under-
standing of the fractions one-half, one-fourth, and one-third. 
Woody states: 
Approximately two-thirds of the children in Kinder-
garten and Grade lB, three-fourths in Grades lA and 2B, 
and nine-tenths in Grade 2A selected from the set of pic-
tures of apples cut into various fractional parts the one 
which showed the apple cut into halves. Almost half of 
the children in the Kindergarten and in Grade lA, and 
slightly over two-thirds of the children in the other 
grades under consideration w~§e able to select the apples 
cut irito fourths and thirds. 
23 Ibid., p. 358. 
24 w cody, ~ cit., pp. 197-99. 
25 Ibid• L-.2 • 197. 
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The percentage of children who responded correctly to 
items involving an understanding of the number of halves, 
fourths, and thirds into which an apple can be divided was 
considerably less than for the items involving a recognition of 
fractional parts. It was found that a large percentage of 
children knew that a whole apple was larger than a half apple; 
approximately half of the children knew that one half of an 
apple was larger than a fourth of an apple. A smaller pro-
portion of children responded correctly to items requiring an 
understanding of the relative size of fractions involving 
fourths and thirds. 
In the readiness test used in the Wittich26 study, eleven 
items were designed to investigate the child's knowledge of the 
unit fractions one-half, one-fourth, and one-third. The child 
·was asked to draw lines which would cut pictures of objects in 
halves, fourths, and thirds. Averaging the number of correct 
responses on items dealing with one-half, it was found that 
about 68 out of the 76 children had an understanding of this 
fraction. About forty of the group had an understanding of one-
fourth and about ten had a knowledge of the fraction one-third. 
Measurement - telling time .1u: ~ hour and h§ll hour. 
The inventory test used by Woody27 in his investigation had 
eight items dealing with telling tLme. The first four items 
required telling the time indicated by various clocks. The 
26 Wittich, ~ cit., pp. 11-13. 
27 Woody, OJ2..• ~~· p. 196. 
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times shown by the clocks were 9 o'clock# 1 o'clock, 12 o'clock, 
and 3:30 o'clock. The percentage of correct responses was 
found to be much higher for the first three items than for the 
fourth item. The last four items required the child to place 
the minute hand of the clock in position to show various times. 
The times the child was asked to indicate were 7 o'clock, 5 
o'clock# 10 o'clock, and 11:45 o'clock. The percentage of 
correct responses for the .eight items was found to be 25 for 
Kindergarten and Grade lB children, 39 for children in Grades 
lA and 2B, and 69 for the children in Grade 2A. The items 
involving recognition of the time as indicated by the clocks 
proved to be considerably easier than the items in which the 
child was asked to place the minute hand in the correct positioD 
The Relation of Arithmetic Achievement to Intelligence 
McLaughlin28 reports an investigation that was carried 
out to analyze in pre-school children three aspects of number 
development and to find out what effect general intelligence 
has upon the child's ability to deal with numbers. Number 
ability tests and general intelligence tests were given to 125 
children whose ages ranged from 36 to 72 months. The children# 
who were enrolled in kindergarten or nurse~T school# were 
selected so as to form three groups of comparable intelligence. 
28 Katherine McLaughlin# "Number Abilities of Pre-School 
Children", Childhood Education, XI (May, 1935), 348-52. 
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By using age groups of approximately the same intelligence 
levels, it was possible to compare achievement at consecutive 
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age levels. The assumption was that three year old children 
would reach approximately the same stage of development as that 
of the four year old group of comparable intelligence. LikewisE , 
it was assumed that the five year old group was representative 
of the three year old group two years later. The median I.Q. 
for the three consecutive age groups was 110. The number test, 
which was given individually, consisted of counting, recognitior 
of number aggregates, and combination of aggregates. For the 
oldest children, whose ages ranged from 60 to 72 months, the 
median in rote counting was 23.7 for the group below the median 
I.~. and 43.2 for the group above the median I.Q. In rational 
counting the median score was 21.6 for the group below the 
median I.Q. and 34.5 for the group above the median I.Q.. On 
tests dealing with recognition of aggregates and combinations 
of aggregates, it was found that the higher I.Q. group made 
considerably higher scores than the lower I.~. group. 
McLaughlin states: 
Scores for higher and lower intelligence groups 
showed that superior attainment accompanied superior 
I.Q. The higher I.Q. groups at each age level approxi-
mately doubled the scores of corresponding lower groups 
in rote and rational counting.29 
29 McLaughlin, ~ ~, p. 349. 
Grant30 analyzed the results of a study carried out to 
determine the number knowledge possessed by children of varying 
levels of intelligence. The Pintner-Cunningham Primary Mental 
Test was given to 563 first grade pupils in nine public elemen-
tary schools in Cinncinnati, Ohio. Using the results of this 
test as a basis, the children were grouped according to three 
levels of intelligence. The first group consisted of 145 pupils 
whose I.Q's fell below 90. There were 252 children in the 
second group. Their I.Q's ranged from 90 to 109. The third 
group consisted of 166 pupils, whose I.Q's were 110 and above. 
Test Number 5 of the Metropolitan Readiness Tests was used to 
explore the child's knowledge of the following aspects of 
number: counting, selecting squares having a given number of 
dots, identifying numbers, writing numbers, interpreting num-
bers, adding, subtracting, multiplying, and recognizing 
geometrical forms. It was found that for each of the forty 
items there was an increase in percentage of correct responses 
for each successive intelligence level. 
Differences in the Number Abilities of Boys and Girls 
The returns from the Buckingham MacLatchy31 Study, in-
volving 1007 six year old Cinncinnati children, were analyzed 
30 . 
A. Grant, 11An Analysis of the Number Knowled~e of 
First Grade Pupils According to Levels of Intelligence•, The · 
Journal . Q.f _§xperimental Education, VII (September, 1938), ~-70. 
31 Buckingham and MacLatchy, ~ cit., pp. 473-524. 
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separately for boys and girls. Only one girl among 462 girls 
tested was unsuccessful in counting. Three boys among 545 boys 
tested could not count at all. The percentage of boys who 
counted to 100 was 10.4. The percentage of girls who completed 
this test was 9.3.· The median score for the boys was 24.5; the 
median score for the girls was 29. The median for the boys 
increased to 26.5 and the median for the girls advanced to 29.7 
on the second trial. 
The girls surpassed the boys in rote counting by tens, 
although the difference was slight. On the trial test, 32.2 pei 
cent of the boys and 31.3 per cent of the girls could not count 
by tens at all. Of the boys 36.4 per cent and of the girls 34.~ 
per cent were unable to go beyond 10. Twenty-two of the boys 
and 21.5 per cent of the girls completed the test by counting 
to 100 on the first trial. Of the boys, 46.5 per cent were able 
to count to at least 50. The percentage of girls who were able 
to do the same was 52.5. The girls showed superiority over the 
boys in reproducing numbers. The girls also excelled in solvin€ 
ten problems involving number combinations. In using objects . 1::;c 
solve combinations, boys and girls showed equal ability. 
An analysis of the returns on the arithmetic test used 
in the BuckinghRm MacLatchy Study indicated that the s~-year­
old girls showed a superiority over the six-year-old boys on 
most aspects of the test. Buckingham points out, however, that 
the differences are small and do not justify differentiation of 
instruction in arithmetic for boys and girls. 
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Readiness in Arithmetic and Its Evaluation 
The subject of reading readiness and the importance of it 
in relationship to a successful beginning in reading has re-
ceived much attention. Not as much attention has been given to 
number readiness in the past. Authorities in the field of 
arithmetic are now recognizing that number readiness is tied up 
with developing number meanings. 
Deans points out that physical and mental maturity are 
elements contributing to readiness. She states that a child is 
always ready for some type of number experience. 
Deans states further: 
rusinterpretations of the term 1number readiness• 
and uncertainty as to what could be done to ' develop 
number meanings have been largely responsible for the 
fact that so little has been done in many of our schools 
to provide a foundation of number meanings in the primary 
grades. Therefore, the attitude toward number readiness 
must be changed from a negative to a positive one, and 
teachers must become more sensitive to the opportunities 
for number learning and more intelligent in directing, 
expanding, and extending number ideas.32 
In Rosenquistrs33 opinion, arithmetical readiness is a 
series of readinesses each of which prepares the child for a 
specific learning. 
In quest for a partial answer as to whether readiness 
32 Deans, ~ cit., p. 310. 
33 Lucy Lynde Rosenquist, Young Children Learn to Use 
Arithmetic (Boston: Ginn and Company, 1949), p. 32. -- ---
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indicates aptitude for formal arithmetic, Hildreth34 carried 
out an experiment with two f~~st grade groups of children en-
rolled in a progressive private school. There were about 100 
children in both groups. One group entered t h e first grade in 
1932. This group was given the experimental form of the Metro-
politan Readiness tests. The second group entered the first 
grade in 1933. They were given the final form of the readiness 
tests. At the end of a year and a half for the 1933 group and 
two years and a half for the 1932 group, diagnostic achievement 
tests were given. The tests consisted of items dealing with 
measurement, counting, writing and reading numbers, time, num-
ber knowledge, money recognition and computation, number combi-
nations., fractions, and reasoning problems. In the follow-up 
study using the achievement tests, the number of cases was 
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reduced by drop outs to fifty-nine. 
On the initial readiness tests boys and girls were fairlJ 
equal. The median for the second grade group was 81 for the 
boys and 90.6 for the girls. On the achievement test the median 
was 67 for the boys and 53.5 for the girls. 
In analyzing the results, it was found that the correla-
tion between the readiness test and the achievement test was .58 
with a probable error of .13 for the third grade group and .497 
with a probable error of .13 for the second grade group. The 
34 Gertrude Hild.J.leth, "Number Readiness and Progress in 
Arithmetic", The Journal of Experimental Education., IV 
(September., 1935}., 1-6. 
correla tiona may have been affected by the fact that the readi-
ness test was a group test, whereas the achievement test was 
given individually. Furthermore, the children included in the 
study were younger and brighter than most first grade groups 
and, therefore, were not represent a tive. 
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Brueckner35 constructed a p.rLmary number readiness test, 
giving consideration to the objectives of arithmetic instructior.. 
His purpose was to prepare a test which would be predicative of 
future achievement as well as be diagnostic in type. The number 
readiness test of 40 items, based on the mathematical and social 
aspects of arithmetic, was given to 134 first grade children in 
Duluth, Minnesota. 
The median score on the total test for the entire group 
was 13. Glass medians ranged from 6 to 20. The individual 
scores ranged from 0 to 39. The children were more successful 
on the social phase of arithmetic than on the mathematical phase. 
A test ·of 185 items was prepared for the purpose of 
determining to what extent the readiness test predicts future 
success in arithmetic. The test was given to children in Grade 
I and II who had been given tbe readiness test. 
The results of 50 tests given to children in two classes 
of the University of Minnesota Demonstration School showed a 
correlation between the readiness and achievement test of .73 ± 
35 Leo J. Brueckner, 11The Development and Validation of 
an Arithmetic Readiness Test~, Journal of Educational Research, 
XL (March, 1947), 496-502. 
.·065 for children at the end of Grade I and .87 ± .320 for 
children at the end of Grade II. 
Brueckner states that the scores obtained on the readi-
ness test predict future success satisfactorily both for the 
group and for individuals. He says that the results should be 
helpful to teachers and supervisors in planning an arithmetic 
program suited to the needs of the group. 
Summary 
Advocates of the meaning theory in arit~tic believe 
that basic number concepts should be developed in Grade I. 
Research studies show that first grade children come to school 
with considerable knowledge of number; consequently, it is the 
responsibility of the school to build on this knowledge. 
In an attempt to plan arithmetic experiences which would 
meet the needs of children in the elementary schools of Maine, 
Curriculum Bulletin No. 9 was developed in 1949, by a group of 
teachers under the leadership of the State of Maine Department 
of Education. One section of the bulletin has suggested arith-
metic content for each elementary grade level. Several researcb 
studies that have bearing on aspects of the suggested arithmetic 
content for Grade I and II were analyzed. It was found that the 
suggested arithmetic content outlined in the bulletin is within 
the understanding of most first and second grade children. 
An examination of the 'studies investigating the relation 
of arithmetic achievement to intelligence showed that superior 
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achievement and superior intelligence are very definitely re-
lated. 
Few studies were found which analyzed differences in 
number abilities of boys and girls. The d.ifferences in .ability 
/ were found to be so slight that differentiation of arithmetic 
instruction for boys and girls is not recommended. 
Increasing attention is now being given to arithmetic 
readiness. Readiness is an important factor to be considered 
at the beginning of the school year before undertaking new 
arithmetic topics suggested for a particular grade. Readiness 
for each new step in arithmetic should be developed throughout 
the year. Test results can be utilized in helping the teacher 
determine to what extent a state of readiness exists for the 
year's work and for each new step in arithmetic prior to its 
development. 
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CHAPTER III 
PROCEDURE 
Introduction 
During the school year 1949-1950, the suggested arith-
metic content for Grade I that is outlined in Maine Curriculum 
Bulletin No. 9 was used in all first grades in Orono, Old Town, 
and Brewer, Maine. Since no arithmetic had been taught at t~e 
sub-primary grade level, it was necessary to teach first the 
content suggested for that age group. 
Teaching arithmetic as an organized system of ideas was 
a new experience for many of the first grade teachers. To aid 
the teachers in organizing the program, meetings were held to 
discuss methods of presenting various topics, the use of con-
crete materials, and the amount of time to be used in develop-
ing number concepts. Each teacher was provided with a chart 
which had a list of all the topics suggested for use in the 
first grade. At the left side of the chart were spaces for . the 
children's names. As the child developed understanding of a 
concept, the teacher checked the appropriate topic. 
It was to be expected that the teaching of arithmetic 
would vary from school to school. However, all first grade 
teachers used concrete and semi-concrete materials to develop 
quantitative ideas. Methods of presenting topics were similar, 
and each teacher spent approximately the same amount or time 
developing number concepts. It was not expected that all chil-
dren would master all elements of the arithmetic program sug-
gested for their grade level. 
Since 1949-1950 was the first school year that the new 
program was used, it seemed desirable to evaluate it. To .find 
out what number concepts had been developed by first grade 
children, an arithmetic inventory test was constructed. The 
inventory test was designed to be used at the beginning of the 
second grade. Assuming that the first grade child's under-
standing of number relationships in late May or early June 
approximates his understanding of number relationships in 
September, the test should serve the purpose for which it was 
designed. 
Construction of the Test 
tn arithmetic inventory test, based upon the suggested 
content for Grade I and some content areas for Grade II, was 
constructed to find out what number unqerstandings were pos-
sessed by first grade children at the end of the school year. 
The suggested arithmetic content for Grade I and Grade II, whicl: 
is outlined in Maine Curriculum Bulletin No. 9, was used as a 
basis for formulating nineteen of the twenty following specific 
objectives: 
To measure the child's understanding of: 
1. counting, enumeration, and reproducing number. 
2. place of numbers in a series to 100. 
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3. ~rdinals, first through fifth. 
· 4. reading and writing numbers to 100. 
5. the importance of 10 as the basic unit in the 
larger numbers to 20. 
6. differences in sizes of groups. 
7. groups of objects totaling 6. 
8. number combinations with sums or minuends of 
6 or less. 
9. adding vertically and horizontally more than 
two numbers, not to exceed the sum of 6. 
10. meaning and use of the fraction i/2 as applied 
to single objects and to groups of objects. 
11. solving simple problems, using pictures. 
12. measurement through crude comparisons. 
13. money values - penny, nickel, dime, quarter, 
half-dollar, and dollar. 
14. telling time - hour, 1/2 hours; days of the 
week. 
15. quantity - pint, 1/2 pint, dozen, pair, and 
pound. 
16. making accurate judgments using concrete 
objects for comparison. (This objective was 
not derived from the suggested arithmetic 
content). 
17~ · reading numbers to 300 and writing numbers 
to 100. 
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18. number combinations with sums or minuends of 
9 or less. 
19. meaning and use of the fractions 1/2, 1/4, 
and 1/3. 
20. using addition and subtraction in solving one-
step problems. 
Development and administration . of preliminary~. 
The preliminary form of the arithmetic inventory test consisted 
of 126 items of which eleven were sample items. The 126 items 
were grouped into twenty sub-tests. Fifteen sub-tests were 
based on the suggested arithmetic con~ent for Grade I, outlined 
in Maine Curriculum Bulletin No. 9. Four sub-tests were based 
on the suggested arithmetic content for Grade II, outlined in 
the same bulletin. One sub-test was not based on the suggested 
content for either Grade I or Grade II. It was designed to 
test the child's ability to judge accurately. The test items 
were of the multiple-choice, yes and no, completion, and spe-
cific-answer types. Directions for 124 items were given orally 
Only two items required the child to read independently. The 
test booklet consisted of ten pages including the cover page. 
The test pages, which were 8 1/2 inches by 11 inches, were run 
off with a fl~id duplicator. A manual of directions was 
devised for the examiner. 
On May 17 and 18, 1950, the arithmetic inventory test 
was given to sixty first-grade ch ildren enrolled in three pub-
lic schools in Bangor, Maine. In terms of number understanding 
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one group of twenty-three children was considered superior; one 
group of twenty-one children was considered average; and one 
group of sixteen children was considered below average. The 
arithmetic test was given in two sittings to the high and aver-
age groups and in three sittings to the low group. 
One point was scored for each correct response, exclusive 
of correct responses for sample items. The highest score that 
could be obtained on the arithmetic test was 115. 
An item analysis was done and the following changes were 
made: 
In the preliminary form the letters used to designate 
items in boxes were not attached to the boxes. In the final 
form the letters were enclosed in small squares and were attach-
ed to the boxes. In the try-out the test was given in two 
sittings to two of the three groups, but it proved to be 
lengthy . It seemed advisable to give the final test in three 
sittings. 
Items G, H, and I in sub-test 1, counting and enumera-
tion, were eliminated. The items dealt with serial counting. 
The examiner read numbers in a series and from three given 
numbers the child circled the number that. he thought came next. 
Since no items had been included to test the ch ild's knowledge 
.. 
of reproducing number, three items were devised to replace the 
three items eliminated. In the final form, three boxes were 
drawn with number 3 in box G, number 4 in box H, and number 7 
in box I. The child was asked to draw objects to correspond 
with the number given in each box as tbe examiner drew on the 
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board a balloon for item G, a tree for item H, and a ball for 
item I. 
In sub-test 2, understanding the place of numbers in a 
series to 100, the sample items were made easier. 
item under A was changed from ___ 17 18 to ___ 4 5. 
The sample 
The 
original sample item, ___ 17 18, was retained as a test item. 
Item 2 under A, 51 52, was eliminated and was replaced by 
8 9. Item 4 under A, ___ 99 100, was omitted. The sample 
item under B, 36 37 ___ , was eliminated. Item 2 under B, 58 
59 , and item 4 under B, 92 93 , were also eliminated. 
--- -
The sample item was replaced by the item 5 6 • Items 2 and 
4 were replaced by 11 12 _ and 26 27 ___ • These changes were 
made because small numbers are more meaningful to six and seven· 
year-old children. 
In the preliminary form of the test, item A in sub-test 
4, reading and writing numbers to 100, consisted of the three 
numbers 39, 62, and 91. The child was directed to draw a ring 
around 39. The numbers in this item were changed to 19, 22, anc 
31. The child was asked to draw a ring around 19. Items D, E, 
and F were empty boxes in which the child was asked to write 18, 
29, and 40. In the final form, the number 40 was omitted and 
the child was asked to write 6, 18, and 29. 
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In sub-test 5, understanding the importance of 10 as the 
basic unit in the larger numbers to 20, items E and F were 
changed. The original E item consisted of the numbers 4, 5, and 
6. The child was asked to draw a ring around the number showing 
the ones in 16. The final item consisted of the numbers 146 15 
and 16. The child was asked to draw a ring around the number 
meaning 1 ten and 5 ones. The numbers 1, 2, and 3 were given 
in the original F item. The child was ~sked to draw a ring 
around the number showing the tens in 18. The numbers 1, 2, 
and 3 were replaced by the numbers 11, 12, and 13. The child 
was directed to draw a ring around the number meaning 1 ten and 
3 ones. Items E and F, in the preliminary form of the test, 
proved to be confusing. 
Item B in sub-test 6, recognizing differences in sizes 
of groups, was changed. Item B consisted of two large boxes 
with small squares inside. The child was asked to mark the box 
with more little squares. The similarity of the large boxes to 
the small squares was a source of confusion. Therefore, the 
small squares were replaced by drawings of small pointed hats. 
Sub-test 8 consisted of twelve addition and subtraction 
facts with sums and minuends of 6 or less. Six of the facts 
were given with words to identify each term. The six remaining 
facts were expressed in abstract form. The arrangement of the 
facts confused the children. In an attempt to eliminate the 
confusion, the facts that appeared with words identifying each 
term were enclosed in boxes. 
Several of the items in sub-test 13, which dealt with 
money, proved difficult. Item C in the preliminary form had 
the numbers 15, 20, and 25 enclosed in a box. The question was 
asked, "A quarter will buy just as much as how many pennies?". 
The child was asked to draw a rin~ around the numbe~ that 
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answered the question. The numbers in the box were changed to 
1, 2, and 3. The question was changed to: "Twenty-five cents 
will buy as much as how many quarters?". The numbers 1, 2, and 
3 in box D were retained but the question was changed from 
"Twenty cents will buy as much as how many dimes?" to: "Ten 
cents will buy as much as how many dimes?". Item E consisted 
of the numbers 30, 40, and 50. The question was asked, "A half 
dollar will buy as much as how many pennies?". The numbers werE 
changed to 1, 2, and 3. The question was changed to read: 
"Fifty cents will buy as much as how many quarters?". 
The manual of directions was revised to correspond with 
the changes made in the final for.m of the test. 
Analysis , of .~d final _ form. The final form of the arith-
metic inventory test consists of 126 items of which eleven are 
model items. The 126 items are grouped into twenty sub-tests. 
Sub-tests 1 to 15 are based upon the suggested arithmetic con-
tent for Grade I, outlined in Maine Curriculum Bulletin No. 9. 
Sub-test 16, designed to measure the child's ability to judge 
accurately, is not based upon the suggested arithmetic content. 
Sub-tests 17 to 20 are based upon the suggested arithmetic con-
tent for Grade II, outlined in Maine Curriculum Bulletin No. 9. 
The items are of the multiple-choice, yes and no, completion, 
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and specific-answer types. Directions for 124 of the items are 
given orally. Only two items require the child to do independen; 
reading. 
The arithmetic inventory test consists of ten pages. The 
first page is the cover page and is not mnnher.An T+. include....s 
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spaces for the child to write his name~ grade~ age~ school~ 
date~ city, and state. Spaces are also provided for recording 
the scores for each of the twenty sub-tests. The pages of test 
content are numbered from 1 to 9. The pages of the test book-
let~ whiCh are 8 1/2 inches by 11 inches, were run off with a 
fluid duplicator. One point is scored for each correct response, 
exclusive of correct responses for sample items. The highest 
possible score is 115. 
A description of each of the twenty sub-tests follows: 
Sub-test 1, . counting, .. enumerationL and. reproducing . 
number. This sub-test consists of nine items designed to 
measure the child's knowledge of different types of counting. 
The auditory approach in rational counting is used for items A, 
B, and c. Item A is a sample item. The child listens to claps 
made by the examiner. From three numbers~ the child circles the 
one that tells how many claps he heard. Items D, E, and F test 
the child's ability to do rational counting using the visual 
method. The child counts the pictures in each of three boxes 
and then circles the number that tells how many pictures there 
are. Three numbers are given for each item. Items G, H, and I 
are designed to measure the child's understanding of reproducing 
number. The examiner draws on the blackboard a balloon for itern 
G, a tree for item H, and a ball for item I. The child repro-
duces the pictures so that the number corresponds with the 
number given in each box. 
Sub- test. 2, understanding _place _of numbers __ in -~- series 
to_1.2Q. Sub-test 2 contains ten items of whicll two ar_e sampJ.:!t:-~e =#===== 
items. The sub-test is designed to test the child 1 s u,nder-
standing of the place of numbers in a series. There are five 
items given under A including the sample item. In each item t 
child writes the number that precedes two given numbers. There 
are five items given under B including the sample item. In 
each item the child writes the number that follows two given 
numbers. 
Sub-test_3, understandingordinals:--first _tbrough fifth. 
Sub-test 3 consists of five items which test the child's know-
ledge of ordinals--first through fifth. Pictures of five like 
objects are shown for each item. The child is asked to circle 
the third chair, the fifth jack-o-lantern, the first wagon, the 
fourth fish, and the second balloon. 
Sub-test 4, reading,_ and writing _numbers _ to .1QQ._ . .Sl;l.p-tes 
4 consists of six items designed to measure the child's ability 
to read and write numbers. Items A, B, and C are of the 
multiple-choice type. A number is read and the child circles 
what he thinks is the correct number. Items D, E~ and F requir 
the child to write numbers from dictation. 
Sub-test _.§., understanding _ the _importance _of __ lO _.!11!, the 
bssic unit in_ the larger numbers _ to . gQ_ • . Sub-_test 5 consists of 
six items of the multiple-choice type. Item A is a sample. 
The child is asked to circle a number in each box which means a 
specific number of tens and ones. 
Sub-test _ 6, recognizing differences in sizes . of . groups. 
Sub-test 6 consists of six items. Item A is a sample item. In 
items B and C, the child is directed to mark one of two boxes 
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which bas more or fewer pictures of objects. Items D, E, and 
F show boxes of dots. According to directions given~ the child 
draws in empty boxes just as many, more, or fewer dots than 
there are in the boxes with dots. 
Sub-test _ 7, recognizing groups of. objects _totaling 6. 
Sub-test 7 consists of six items of the multiple-choice type. 
Item A is a sample item. Spot patterns are used as a means of 
finding out whether the child recognizes groups in semi-concrete 
form. Six by nine inch cards, showing spot arrangements, are 
flashed. From the numbers given, the child selects the one that 
he thinks corTesponds to the number of spots shown on the card~ 
Sub-test 8, . number ... combinations . to _.§. 21:. ~. Sub-test 
8 consists of six addition facts and six subtraction facts with 
sums and minuends of 6 or less. The child is asked to supply 
the missing answers. Six items are boxed and words are used to 
denote the terms of the facts. Six items are expressed in 
abstract form. 
Sub-test ~~ -- adding .. vertically and_horizonte.lly_ more . than 
ID. numbers, _ not.. to .exceed_ the .~ _ of .§.. Sub-test .9 consists 
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of five items. The purpose of . two items is to de.termine whethez 
the child can find the sum of three numbers expressed in horizor~ 
tal form. Three items are designed to find out. whether the 
child can find the sum of three numbers expressed in vertical 
form. 
Sub-test . 10 , _punderstanding . the meaning . and use . of the 
fraction JLg __ ,!ll! applied .. to single objects and .!.2 groups o:f 
objects. Sub-test 10 consists o:f four items desianed to measure 
the child's understanding of the concept one-half. In items A 
and B
1 
the child is directed to indicate which pictures show 
objects cut in halves. In items C and n~ the child is asked to 
circle the number of picttn•es that show half of a group of 
objects. 
Sub-test _11 1 solving _ simple _ problems, _ using _  pictures. 
Sub-test 11 consists of fiv~ items dealing with problem solving 
r Item A is a sample item. In items B and C, problems are read 
and the child circles the number of pictures that he thinks 
answers the question in the problem. In items D and E, problem 
are read. Three numbers are given for each item. The child 
circles the number that he thinks answers the question in the 
problem. (It is not stated in the suggested content that num-
bers be used in solving problems. However, it was decided to 
include two items involving numbers to find out if the child 
can choose from three numbers the one that answers the question 
in a problem). 
Sub- test l,g,1 _measurement ___ through_ crude comparisons. 
Sub-test 12 consists of six items which are designed to measure 
the child's understanding of measurement through crude compari-
sons. Item A is a sample i tam. In e.ach item the Ghild is aske 
to mark one of two pictures which he thinks corresponds to the 
directions given. 
Sub-test 13, money _ values:-- penny, nickel 1 dime, _ quarter, 
half dollar 1 dollar. This sub-test consists of six items. 
Item A is a sample item. The items are of the multiple-choice 
type. For each item, a question is asked concernin 
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values. The child circles the number that he thinks answers 
the question. 
,; Sub-test .14, telling_ ~--hour, 1/2 hour, ~ days .Qf. 
~· Sub-test 14 consists of four items designed to measure 
the child's understanding of time. Items A, B, and C each show 
three clock faces. The child is asked to mark clocks that show 
specific times. In item D, the child is asked to mark the num-
ber that tells how many days there are in a week. 
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Sub-test 15, . understanding _ of. guanti ty~-:-pint, __ l/2 _pint, 
dozen, pair, and_ pound. Sub-test 15 consists of six. it;ems 
designed to measure the child's understanding of quantity. Ite~ 
A is a sample item. The items are of the yes-and-no type. A 
statement is made in regard to quantity. The child is asked to 
circle the word that he thinks applies to the statement. 
Sub-test _16, _making accurate __ judgments .using concrete 
objects _.for_ comparison •. Sup-test 16 consists of eight items 
designed to test the child's ability to make judgments. Item 
A is a sample item. For each item, one or two objects are 
shown. A statement is made about the object or objects for eacb 
item. If he thinks the statement is true, the child is asked 
to circle ~· If he thinks the statement is not true, be is 
asked to circle ~· Sub-test 16 is not based upon the suggested 
arithmetic content for either Grade I or Grade II. Arithmetic 
authorities stress the importance of having children learn to 
judge accurately. Sub-test 16 is included in an attempt to find 
out if beginning second grade children have the ability to judge 
accuratel:y. 
Sub- test 17 1 reading _ numbers to ~ --~ writing _ numbers 
to 100. Sub-test 17 cpnsists of six items. In items A, B~ and 
--
c the child is asked to circle the number given by the examiner. 
The items are of the multiple-choice type. In items D, E, and 
F the child is asked to write the numbers dictated by the 
examiner. 
Sub-test _18, number _combinations with ~ .QI._ minuends 
of 9 or less. S~b-test 18 consists of four addition and four 
--- -· 
subtraction facts. The facts are written in abstract form with 
the answers missing. The child is asked to supply the answers. 
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Sub- test 19 1 . meaning _and ~- of _ the fractions 1/2, 1/4, 
and 1/3. S~b-test 19 consists of four items. In items A and B 
the child is asked to mark pictures that show objects cut in 
specific fractional parts. In items C and D the child is asked 
to circle pictures of objects showing fractional parts of groups~ 
(The suggested arithmetic content for Grade II does not state 
that the child be taught fractional parts of a group. ItemE C 
and D are included, however, to find out if the child understand 
the parts of a group idea). 
Sub-test . 20, using _addition _and _subtraction __ in solving 
one-step _  problems. _ Sub-test 20 has four items involving the 
use of addition or subtraction in solving problems. In items 
A and B, the child is asked to circle pictures in answer to 
questions in problems which are read by the examiner. The child 
is asked to read problems C and D by himself and to write the 
answer on the line at the end of each problem. 
Description of Population 
The children included in this study were first grade 
children enrolled in twelve public schools in Orono, Old Town, 
and Brewer, Maine. With the exception of a few children who 
entered the Orono, Old Town, or Brewer schools from other 
communities, all children had attended the sub-primary grade. 
All children were at least six years and six months in age. 
In February and March, 1950, Alpha Test, Form A of the 
Otis Quick-Scoring Mental Ability Tests1 , was given to all chil-
dren included in this study. All testa were given and scored b~ 
the writer. The median I.~. for the entire group of 290 chil-
dren was found to be 106. 
Use of the Final Test 
The revised edition of the arithmetic inventory test was 
given between the dates of May 22 and June 15, 1950, to all 
first grade children enrolled in the public schools of Orono, 
Old Town, and Brewer, Maine. In analyzing the results, all 
arithmetic teat booklets were eliminated for children who had 
not been given the Otis Quick-Scoring Mental Ability Tests. The 
total number of arithmetic tests analyzed was 290. All tests 
were given, scored, and analyzed by the writer. 
1 Arthur s. Otis, Otis Quick-Scoring Mental Ability 
Testa, (Yongers-on-the Hudson, New York: World Book Company, 
1939). 
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CHAl?TER IV 
ANALYSIS OF THE DATA 
Introduction 
The data were analyzed to shoVT: 
1. Percentage of correct responses for each item 
in twenty sub-tests for each of five groups of 
children of varying levels of intelligence. 
2. Percentage of correct responses for each item in 
twenty sub-tests for 149 boys. 
3. Percentage of correct responses for each item in 
twenty sub-tests for 141 girls. 
4. Percentage of correct responses for each item in 
twenty sub-tests for 290 pupils. 
5. Relationship between intelligence and arithmetic 
achievement. 
6. Distribution of arithmetic test scores for each 
of the twelve first grades. 
7. Arithmetic achievement in terms of median and 
mean scores for each of the twelve first grades. 
Using the results of Alpha Test, Form A, of the Otis 
Quick-Scoring Mental Ability Tests, the 290 first grade childrer 
included in this study are divided into five groups according t d 
varying levels of intelligence. The first group consists of 26 
pupils with I.~'s below 90. The second group consists of 65 
pupils with I.~'s ranging from 90 to 99. The third group con-
sists of 86 pupils with I.~'s ranging from 100 to 109. The 
fourth group consists of 89 pupils with I.'<.'s ranging from 110 
to 119. The fifth group consists of 24 pupils with I.Q•s above 
120. 
Percentage of Correct Responses for Each Item 
in Twenty Sub-tests 
Tables I to XX show the percentage of correct responses 
for items in sub-tests 1 to 20 for each group of pupils accord-
ing to varying levels of intelligence 1 for the total number of 
boys 1 for the total number of girls 1 and for the total number 
of pupils. The arithmetic achievement of boys and girls is 
compared. No statistical test of significance was made 1 so it 
is impossible to say whether the differences are statistically 
significant. 
Table I shows the percentage of correct responses for 
each item. in sub-test I 1 counting. The entire group of childrer. 
with I.Q 1 s above 120 responded correctly to all eight items 
involving counting. The percentage of correct responses is 
slightly lower for the groups with I.Q's ranging from 90 to 119. 
The entire group of children with I.~'s below 90 responded 
correctly to items C1 D1 and G. The only per cent which fell 
below 90 was that for item E for the below 90 I.~. group. In 
item E~ the child was asked to count the pictures of ice cream 
cones and to draw a ring around the number that told bow many 
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there were. The numbers given were 10, 11, and 12, and the 
correct response was 12. This item proved to be more difficult 
than item F, counting pictures of 17 chairs. The numbers from 
which the child made a selection were 17, 19, and 21. The 
reason that item E proved to be more difficult than item F may 
be due to the fact that lO, 11, and 12 are within closer range 
than 17, 19, and 21 and, therefore, the chance for error is 
greater if the child counts one too few. The high percenta'e 
of correct responses would seem to indicate that most of the 
children have an adequate understanding of rational counting 
and reproducing numbers. 
TABLE I 
SUB-TEST 1 1 COUNTING: PERCENTAGE OF CORRECT RESPONSES 
FOR EACH ITEM 
Below I.Q. I.Q,;. I.Q,. Above 
a 90 I.Q,. 90-99 100-109 110-119 120 I.Q.. Q) 
.p 26 65 86 89 24 149 - 141 290 H 
Pupils Pupils Pupils Pupils Pupils Boys Girls Pupils 
B 96 100 100 100 100 100 99 99 
c 100 100 100 100 100 100 100 100 
D 100 100 100 99 100 99 100 99 
E 85 94 98 ~8 100 94 98 96 
F 96 95 99 100 100 98 99 98 
G 100 100 99 99 100 99 99 99 
H 92 95 99 100 100 97 99 98 
I 92 94 99 99 100 97 98 97 
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On items D, E, F, G, and I, the girls showed a slight 
superiority over the boys. Boys and girls showed equal ability 
on items C and G. The boys showed a slight superiority over 
the girls on item B. 
Table II shows the percentage of correct responses for 
each item in sub-test 2, place of numbers in a series. For all 
items except A-2 and B-3 the percentage of correct responses 
increases with each successive intelligence level. For items 
A-2 and B-3 the percentages are higher for the_group of chil-
dren with I.~'s from 110 to 119 than for the group of children 
with I.~'s above 120. Item 3 under A proved to be the most 
TABLE II 
SUB-TEST 2, PLACE 01<, NUMBERS IN A SERIES: PERCENTAGE OF 
COHHECT RESPONSES FOR EACH ITEM 
Below I.Q,~ I~~ • . I.Q • . Above 
a 90 I.~. 90-99 100-109 110-119 120 I.Q,. Q) 
+l 26 65 86 89 24 149 141 H 290 
Pupils Pupils Pupils Pupils Pupils Boys Girls Pupils 
A-1 77 86 99 99 100 93 96 94 
A-2 42 68 92 99 96 83 86 84 
A...;.3 31 52 77 94 100 70 79 74 
A·4 38 58 80 97 100 75 82 78 
B-1 58 66 91 97 100 84 86 85 
B-2 46 65 86 99 100 82 84 83 
B-3 42 66 86 100 96 82 84 83 
B-4 38 75 80 96 100 76 81 78 
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difficult item. The errors made on item A-3, 39 40, did 
not follow any particular pattern. A great variety of response~ 
was given for this item. The change from one decade to another 
may have been the cause of error. The children were most 
successful with the items involving small numbers; namely, 
8 9 amd 11 12 • 
The girls showed a superiority over the boys on each 
item in sub-test 2. 
Table III shows the percentage of correct responses for 
each item in sub-test 3, ordinals - first . through fifth. 
TABLE III 
SUB-TEST 3 1 ORDINALS - Fffi.ST THROUGH FIFTH: PERCENTAGE OF CORRECT RESPONSES FOR EACH ITEM 
Below · I.". . I.~~ . I.Q,. Above 
a 90 I.Q. 90-99 100-109 110-119 120 I.Q. 
Q) 
~ 26 65 86 89 "24 149 141 290 
Pupils Pupils Pupils Pupils Pupils Boys Girls Pupils 
A 92 97 98 99 100 97 98 98 
B 96 95 98 99 100 97 99 98 
c 100 98 100 99 100 99 100 9$ 
D 96 95 98 100 100 97 99 98 
E 85 97 98 100 100 97 97 97 
The entire group of children with I.~'s above 120 res-
ponded correctly to all five ite~ in sub-test 3. The only 
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per cent which fel~ below 90 wa~ that for item E for the group 
of children with I.~ 's below 90. In item E the child was asked 
to indicate the second picture in the row. 
The h igh percentage of correct responses for each item 
in the sub-test on ordinals seems to indicate that the children 
included in this study have a good understanding of this phase 
of arithmetic. 
The girls sh owed a superiority over the boys on items 
A~ B~ C~ and D. Boys and girls .showed equal a~ility on item E. 
Table IV shows the percentage of correct responses for 
each item in sub-test 4~ reading and writing numbers to 100. 
TABLE IV 
SUB-TEST 4~ READI NG AND WRITING NUMBERS TO 100: 
OF CORRECT RESPONSES FOR EACH ITEM 
PERCENTAGE 
Below - I.q,. I.q~ I.Q.. Above 
90 I.~. 90-99 
s 
100-109 110-119 120 I.Q. 
a> 26 -!-' 65 86 89 24 149 141 290 
H Pupils Pupils Pupils Pupils Pupils Boys Girls Pupils 
A 96 92 98 100 100 97 98 97 
B 100 94 99 100 100 97 99 98 
c 92 88 95 99 100 92 98 95 
D 96 97 99 100 100 99 99 99 
E 62 69 84 94 96 80 86 8:3 
F 69 77 92 97 100 87 90 89 
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Item E, writing the number 18, proved to be the most 
difficult item in sub-test 4. Item F, writing the number 29, 
proVed to be easier than item E. The fairly low percentages of 
correct responses for item E seem to indicate that writing teen 
numbers is a fairly difficult task for the gro~p of children 
with I.Q's below 90 and for the group of children with I.~'s 
ranging from 90 to 99. 
The girls surpassed the boys on items A, B, C, E, and F. 
Boys and girls showed equal ability on item D. 
Table V shows the percentage of correct responses for 
each item in sub-test 5, understanding the importance of 10 as 
the basic .. ·uni t in the larger numbers to 20. 
TABLE V 
SUB-TEST 5, UNDERSTANDING THE I MPORTANCE OF 10 AS 
THE BASIC UNIT IN LARGER NUMBERS TO 20: 
PERCENTAGE OF CORRECT RESPONSES 
FOR EACH ITEM 
Below I.~. I.Q~ I.Q,. Above 
a 90 I.q,. 90-99 100-109 110-i19 120 I.~. Q) 
.p 26 65 86 89 24 149 141 290 H 
Pupils Pupils Pupils Pupils Pupils Boys Girls Pupils 
B 81 78 86 94 100 87 88 88 
c 77 83 88 93 100 87 91 89 
D 65 82 83 98 96 83 90 87 
E 65 89 85 96 96 90 87 88 
F 77 82 85 98 100 89 89 89 
51 
Item D, finding the number showing two tens _and no ones, 
proved to be the most difficult item in sub-~est 5. This was 
the only item involving a zero in ones place. 
The girls showed a superiority over the boys on items 
B. c, and D. The boys surpassed the _girls on item E. Boys and 
girls showed equal ability on item F. 
Table VI shows the percentage of correct responses for 
each item in sub-test 6, recognizing ·differences in sizes of 
groups. 
TABLE VI 
SUB-TEST 6, RECOGNIZING DIFFERENCES IN SIZES OF GROUPS: 
FEli:.; ENTAGE OF CORRECT RESPONSES FOR EACH ITEM 
Below · · I.Q.• I~Qe I.Q.. Above 
a 90 I.Q,. 90-99 100-109 110-119 120 I.Q,. 
a> 
.p 26 65 86 89 24 149 141 290 H 
Pupils Pupils Pupils :Pupils Pupils Boys Girls Pupils 
B 100 98 99 99 100 98 100 99 
c 42 49 74 91 100 65 81 73 
D 77 91 95 99 100 95 93 94 
E 65 83 91 94 100 92 85 89 
F 31 49 67 85 100 67 70 68 
52 
All children in the group with I.~'s above 120 responded 
correctly to all items in sub- test 6. Items C and F were partie~ 
ularly difficult for children in the below 90 I.Q. group and fol 
children in the 90 to 99 I.~. group. Both items were designed 
to measure the child's understanding of the concept fewer. In 
item C the child was asked to mark one of two boxes showing 
fewer hearts. In item F the child was asked to make fewer spots 
in the empty box than he saw in the box above it. The results 
of sub-test 6 seem to indicate that children in the two lower 
I.~. groups have a much better understanding of the concept more 
than they do of the concept fewer. 
The girls surpassed the boys on items B, C, and F. The 
boys showed a superiority over the girls on items D and E. 
Table VII shows the percentage of correct responses for 
each item in sub-test 7, recognizing groups of objects totaling 
6. 
All children in the group with I.~•s above 120 responded 
correctly to all items in sub-test 7. The item which caused 
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the most difficulty for the groups of children with I.~ 1 s rangin~ 
from 90 to 119 was item D. The spot pe.ttern card flashed for 
item D consisted of five spots. Three spots were arranged in 
one row and tYTo spots were arranged in a second row. The spot 
pattern card flashed for item C also consisted of five spots. 
One spot was placed in each corner of the card and one spot was 
placed in the center of the card. Possibl~ the children were 
confused by seeing in succession two patterns of five spots 
each. Item B proved to be the ~ost confusing item for the group 
of children with I.Q 1s below 90. Unfamiliarity with the proce-
dure used with the spot pattern cards may have been the cause of 
the low perc~pt~ge of co~rect responses f~o~r~i~t~.~~.m~B~·-~============~======= 
TABLE VII 
SUB-TEST 71 RECOGNIZING GROUPS OP OBJECTS TOTALING 6: 
PERCENTAGE OF CORRECT RESPONSES FOR EACH ITEM 
Below I.Q~ I~Q.. I.q. Above 
90 I.~. 90-99 100-109 110-119 120 I.Q.. 
a Q) 26 65 86 89 24 149 141 290 ~ Pupils Pupils Pupils Pupils Pupils Boys Girls Pupils 
B 54 97 98 100 100 97 99 98 
c 81 95 94 100 100 93 98 96 
D 73 89 84 91 100 88 88 88 
E 77 95 92 98 100.. 94 94 94 
F 77 97 98 99 100 95 97 96 
The girls showed a superiority over the boys on items B, 
C, and F. Boys and girls showed equal ability on items D and E. 
< 
Table VIII shows the percentage of correct responses for 
each item in sub-test 8 1 number combinations with sums or minu-
ends of 6 or less. 
None of the per cents for the addition items go below 
62, whereas the per cents for the subtraction items go as low 
as 35. All the total percentages of correct responses are 
higher for the addition items than for the subtraction items. 
The results seem to indicate that the children included in this 
study ha~e a better Understanding of addition than of sub-
traction. 
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TABLE VIII 
SUB-TEST 8, NUMBER C011'1BINATIONS 1f.IITH SUMS OR MINUENDS 
OF 6 OR LESS: PERCENTAGE OF COP~CT RESPONSES 
FOR EACH ITEM 
Below I. Q. . - I.Q~ . I. ~. Above 
a 90 I.Q.. 90-99 100-l09 110-119 120 I.Q.. 
q) 
.p 26 65 86 89 24 149 141 290 H 
Pupils Pupils Pupils Pupils Pupils Boys Girls Pupils 
l 69 74 80 93 100 82 85 84 
2 62 72 86 97 96 83 87 85 
3 85 77 87 97 92 87 89 88 
4 81 83 91 97 100 90 91 91 
5 77 86 94 99 100 90 96 93 
6 62 68 87 97 96 81 88 84 
7 46 52 73 83 100 68 75 71 
8 42 52 65 80 100 66 70 68 
9 46 40 62 78 96 60 66 63 
10 38 51 72 78 100 64 72 68 
11 35 46 69 79 100 62 71 66 
12 35 52 69 80 96 64 71 68 
The gi~ls showed a superiority over the boys on each item 
~n sub-test 8. 
Table IX shows the P.ercentage o~ correct responses ~or 
~ach item in sub-test 9, adding vertically and horizontally more 
~han two numbers, not to exceed the sura o~ 6. 
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The percentage of correct responses for each item in sub-
test 9 increases steadily in relationship to successive intelli-
gence levels. The items which caused the most difficulty were 
1te~ 1 and 4. Item 1 consisted of three numbers to be added. 
The numbers were expressed in horizontal form. Item 4 consisted 
of three numbers to be added. The numbers were expressed in 
vertical form. The results do not indicate that the children 
find one form of expression more difficult than the other. 
TABLE IX 
SUB-TEST 9# ADDING VERTICALLY AND HORIZONTALLY MOHE THAN 
TWO NUMBERS 1 NOT TO EXCEED TEE SUM OF 6: PERCENTAGE 
OF CORRECT RESPONSES FOR EACH ITEM 
Below I.Q. I.Q. I.Q • . Above 
90 I.Q.. 90-99 100-109 110-119 120 I.~. 
a 
Q) 
26 89 .j.l 65 86 24 149 141 290 
H Pupils Pupils Pupils Pupils Pupils Boys Girls Pupils 
1 35 57 73 89 96 72 74 73 
2 54 57 72 88 96 70 77 74 
3 54 72 84 92 96 85 79 82 
4 50 63 77 91 96 80 74 77 
5 65 75 80 92 100-:' 86 80 83 
The girls surpassed the boys on items 1 and 2. The boys 
showed a superiority over the girls on items 31 41 and 5. 
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Table X shows the percentage of correct responses for eacJ 
item in sub-test 10, understanding the meani!!_g and use of th~ 
fraction 1/2. 
The percentage of correc~ responses is much higher for 
item A and B1 finding the fractional part of a unit 1 than for 
items C and D1 finding the fractional part of a group. The 
group of children with I.Q's above 120 responded correctly to _ 
both items which involved finding pictures of objects cut into 
halves. The item which caused the most difficulty for all 
groups of children was item D. Item D1 finding half of six 
pictured objects 1 proved to be much more difficult than item C, 
finding half of four pictured objects. 
a Q) 
+l 
H 
A 
B 
c 
D 
TABLE X 
SUB- TEST 10, UNDERSTANDilifG THE IvlEA:NING AND USE OF TEE 
FRACTION 1/2: PERCENTAGE OF CORRECT HESPONSES 
FOR EACH ITEM 
Below I.~. . I.Q.. I.Q. Above 
90 I.Q. 90-99 100-109 110-119 120 I.Q.. 
26 65 86 89 24 149 141 
Pupils Pupl ls Pupils Pupils Pupils Boys Girls 
81 86 91 99 100 93 91 
81 86 90 94 100 93 87 
58 54 69 81 88 73 66 
35 31 34 65 '71 4'7 45 
290 
Pupils 
92 
90 
70 
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The boys surpassed the girls on each item in sub-test 10. 
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Table XI shows the percentage of correct responses for 
each item in sub-test 11, problem solving. 
The group of children with I.Q 1s above 120 responded 
correctly to the four problem solving items in sub-test 11. The 
item that caused the most difficulty for all groups of children 
except the group with I.Q 1 s above 120 was item D. Item D in-
volved the use of the subtraction fact 6 - 3 in solving a prob-
lem. Items B and E involved the use of addition in solving 
problems. The percentage of correct response~ is nearly the 
same for each item, even though item B has pictures and item E 
has numbers. 
TABLE XI 
SUB-TEST 11, USING PICTURES TO HELP SOLVE PROBLEMS: 
PERCENTAGE OF CORRECT RESPONSES FOR EACH ITEM 
Below · I.Q. , I~Q. I.~. Above 
90 I.Q. 90-99 100-109 110-119 120 I.Q,. 
a (!) 26 65 86 89 .p 24 149 141 290 
H Pupils Pupils Pupils Pupils Pupils Boys Girls Pupils 
B 96 95 : 95 100 100 97 98 97 
C . 88 92 94 99 100 94 96 95 
D 35 65 74 91 100 77 75 76 
E 88 91 99 100 100 97 96 97 
The girls showed a slight superiority over the boys on 
~tems B and c. The boys showed a slight superiority over the 
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girls on items D and E. 
Table XII shows the percentage of eo~rect responses for 
each item in sub-test 12, crude comparisons. 
TABLE XII 
SUB-TEST 12, CRUDE C01~ARISONS: PERCENTAGE OF 
CORRECT RESPONSES FOR EACH ITEM 
Below · I.Q. - I.~ • . I.q. Above -
90 I.Q. 90-99 100-109 110-119 120 I.Q. 
a 
q) 
26 65 86 89 24 149 141 290 .p H Pupils Pupils Pupils Pupils Pupils Boys Girls Pupils 
B 100 100 100 100 100 100 100 100 
c 100 100 100 100 100 100 100 100 
D 100 100 98 100 100 100 99 99 
E 100 98 100 100 100 100 100 100 
F 100 100 100 100 100 100 100 100 
With only two exceptions each ~roup of children responded 
correctly to all items in sub-test 12. The high percentage o~ 
correct responses for each item seems to indicate that the chil-
dren have a very good understanding of terms used in crude com-
parisons. 
Table XII I shows the percentage _of correct responses for 
each item in sub-test 13 1 mon.ey v_alues. 
The items caused the children much difficulty. The fairl, 
~ow percentage of correct responses for each item seems to 
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indicate a lack of understanding of coin values. However , the 
writer believes that sub-test 13 is inadequate for measuring 
understanding of _coin values. The wording of the questions for 
items C, D, and E was change~ in the final form. of the test. 
The wording, which is ambigious, proved to be more confusing 
than the wording us.ed in the preliminary form of the test. 
a 
Cl) 
..j.l 
H 
B 
c 
D 
E 
F 
TABLE XIII 
SUB-TEST 13, MONEY VALUES: PER!,'ENTAGE OF 
CORRECT RESPONSES FOR EACH ITElVI 
Below · I.q. I.~. I.q. ·Above 
90 I.Q,. 90-99 100-109 110-119 120 I.~. 
26 65 86 89 24 149 
Pupils Pupils Pupils Pupils Pupils Boys 
58 62 67 84 83 76 
23 35 47 63 71 50 
19 23 38 67 75 47 
46 42 52 54 67 58 
50 57 66 83 88 75 
141 290 
Girls Pupils 
67 72 
47 49 
43 45 
44 51 
64 69 
The boys surpassed the girls on each item in sub-test 13. 
. - - - -
Table XIV shows the percentage of correct responses for 
each item in sub-test 14, time. 
The item that caused the children the most difficulty was 
item D. In item D, the child was asked to mark one of three 
pumbers which sh owed the number of days in a week . The numbers 
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given were 5, 6 1 and 7. Many of the children marked the number 
5 1 indicating that they probably think of a week in terms of 
number of school days in a week. 
TABLE XIV 
SUB-TEST 14 1 TIME: PERCENTAGE OF CORRECT 
RESPONSES FOR EACH ITEM 
Below I.Q,. . I.~;. I~~. Above 
a 90 I.Q. 90-99 100-109 110-119 120 I.Q,. 
C1> 
290 4-) 26 65 86 89 24 149 141 H 
Pupils Pupils Pupils Pupils Pupils Boys Girls Pupils 
A 65 91 98 96 100 93 93 93 
B 69 91 98 100 100 93 96 94 
c 69 91 85 93 100 91 93 92 
.. 
D 58 72 84 83 83 79 78 79 
Boys and girls showed equal ability on item A. The girls 
surpassed the boys on items B and C. The boys surpassed the 
girls on item D. 
Table XY shows the percentage of correct responses for 
each item in sub-test 15, quantity. 
The item which caused the most difficulty was item F. 
.. . . 
The following statement was made: 11We can buy cream by the half 
pint." The child was asked to draw a ring around either YES or 
~· Item F was the only item that began, "We can buy". All 
other items began, "We buy". The wording of item F may have 
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caused some confusion. 
TABLE XY 
SUB-TEST 15, ~UANTITY: PERCENTAGE OF COP~~CT 
f~SPONSES FOR EACH ITEM 
Below · I.Q. I.Q. r.q.. Above 
90 I.~. 90-99 100-109 110-119 120 I.Q. 
s 
Q) 
26 65 86 89 24 149 141 290 
"'"' 
H Pupils Pupils Pupils Pupils Pupils Boys Girls Pupils 
B 100 97 95 99 100 98 97 98 
c 81 89 95 99 96 93 94 94 
D 65 86 93 99 96 91 91 91 
E 85 89 91 93 96 92 80 91 
F 24 75 92 88 92 89 Sl 85 
The boys surpassed the girls on items B, E, and F. The 
girls surpassed the boys on item c. Boys and girls showed equal 
ability on item D. 
Table XVI shows the percentage of cor rect responses for 
each item in sub-test 16 1 making judgments. 
Item H caused a little more difficulty than any other ite 
in sub-test 16. As a balloon and a ball were shown, the state-
~ent was made that the balloon was heavier than the ball. The 
child was asked to draw a ring around either YES or NO. Since 
the children did not have an opport~ity to handle the objects, 
perhaps this type of item was unfair. 
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TABLE XVI 
SUB-TEST 16, MAKING JUDGMENTS: PERCENTAGE OF 
CORRECT RESPONSES FOR EACH ITEM 
Below · I.Q.. I.Q. I.q, • . Above 
a 90 I.Q,. 90-99 100-109 110-119 120 I.Q,. 
G) 
.p 26 65 86 89 .24 149 141 290 H 
Pupils Pupils Pupils Pupils Pupils Boys Girls Pupils 
B 85 92 98 100 100 97 96 96 
c 85 92 95 100 100 97 94 96 
D 100 95 100 100 96 99 99 99 
E 85 92 97 98 100 95 96 95 
F 96 91 85 94 96 95 94 94 
G 92 94 95 97 100 95 96 96 
.. 
H 85 86 95 98 100 92 95 93 
The boys showed a superiority over the girls on items B, 
C, and F. The girls showed a superiority over the boys on ;tems 
E, G, and H. Boys and girls sh owed equal ability on item D. 
Table XVII shows the percentage of correct responses for 
each item in sub-test 17, reading numbers to 300 and writing 
m.unbers to 100. 
Items A, B, and C involved recognition of numbers. Items 
D, E, and F LDvolved writing numbers from dictation. Neither 
type of item caused any great difficulty. 
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TABLE XVII 
SUB-TEST 17, READING NUMBERS TO 300 AND WRITING 
NUMBERS TO 100: PERCENTAGE OF CORRECT 
RESPONSES FOR EACH ITEM 
Below I.Q.. I.~~ I.~. Above 
a 90 I.Q. 90-99 100-109 110-119 120 I.Q. 
Q) 
+l 26 65 86 H 89 24 149 141 290 
Pupils Pupils Pupils Pupils Pupils Boys Girls Pupils 
A 73 85 84 94 100 87 89 88 
B 73 78 87 99 88 85 90 88 
c 77 80 87 96 96 88 88 88 
D 69 83 91 97 96 89 89 89 
... 
E 69 78 86 93 100 84 89 86 
F 81 83 94 94 96 93 89 91 
The girls surpassed the boys on items A, B, and E. The 
boys surpassed the girls on item F. Boys and girls showed equaJ 
ability on items C and D. 
Table XVIII shows the percentage of correct responses for 
each item in sub-test 18, number combinations with sums or 
minuends of 9 or less. 
As in sub-test 8, number combinations with sums or minu-
ends of 6 or less, the percentages of correct responses are 
higher for the addition items than for the subtraction items. 
In sub-test 8, the easiest combinations proved to be 2 + 1 and 
1 + 1. Adding 6 and 1 proved to be the easiest combination in 
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sub-test 18. The results seem to indicate \ that combinations in 
which the number 1 is a term are easier th~n the other combin~­
tions in the sub-test for t h e children inc~uded in this study. 
TABLE XVIII 
SUB-TEST 18, NUMBER COMBINATIONS WITH SUMS OR MINUENDS 
OF 9 OR LESS: PERCENTAGE OF CORRECT RESPONSES 
FOR EACH TIEM 
Below I.Q,. I.~. I~Q. Above 
a 90 I.Q,. 90-99 100-109 110-119 120 I.~. 
CD 
~ 26 65 86 .89 24 149 141 290 
Pupils Pupils Pupils Pupils Pupils Boys Girls Pupils 
l 27 46 73 79 92 ' 69 64 66 
2 50 66 93 94 100 85 84 84 
3 31 52 81 92 100 77 74 75 
4 46 58 73 80 88 66 75 71 
5 15 38 65 75 92 59 61 60 
6 23 34 52 72 79 53 54 53 
7 12 34 56 62 88 50 53 51 
8 31 38 55 65 88 51 59 55 
The boys surpassed the girls on items 1, 2, and 3. The 
girls showed a superiority over the boys on items 4 through 8. 
I . 
Table XIX shows the percentage o:f correct responses for 
each item in sub-test 19, meaning and use of the fractions l/2, 
l/3, and 1/4. 
Ninety-six per cent of the children were successful in 
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finding the picture of the object cut into fourths. Sixty-two 
per cent of the children were successful in finding the picture 
of the object cut into thirds. Items C and D, finding fractiona~ 
parts of groups of pictures, proved to be very difficult for the 
children. Item C involved finding one-third of a group of six 
pictured objects. Item D involved finding one-fourth of a group 
of eight pictured objects. The suggested arithmetic content for 
Grade II does not state specifically that children be taught how 
to find a fractional part of a group. The low percentage of 
correct responses for item C and item D seems to indicate that 
the children included in this study hav~ had very limit~d ex-
perience in finding one-third and one-fourth of a group. 
TABLE XIX 
SUB-TEST 19, - ~mANING AND USE OF THE FRACTIONS 1/2, 1/3, 
AND 1/4: PERCENTAGE OF CORRECT ~SPONSES 
FOR EACH ITEM: 
Below · I.Q,. I.Q. I.~. Above 
90 I.Q. 90-99 100-109 110-119 120 I.Q. 
a 
G> 
.p 26 65 86 89 24 149 141 290 H Pupils Pupils Pupils Pupils Pupils Boys Girls Pupils 
A 92 92 93 100 100 97 94 96 
B 46 60 55 70 79 62 62 62 
c 0 3 3 0 0 3 .7 2 
D 12 3 1 0 0 .7 1 1 
The boys surpassed the girls on items A and C. The girls 
surpassed the boys on item D. Boys and girls showed equal 
ability on item B. 
Table XX shows the percentage of correct responses for 
each item in sub-test 20, using addition or subtraction in 
solving one-step problems. 
TABLE XX 
SUB-TEST 20, USING ADDITION OR SUBTRACTION 
IN SOLVING ONE-STEP PROBLEMS: PERCENTAGE 
OF CORRECT RESPONSES FOR EACH ITEM 
Below I.Q. I.~. I.Q. Above 
90 I.Q. 90-99 100-109 110-119 120 I.Q. 
s Q) 
26 65 86 89 24 149 141 290 .p 
H Pupils Pupils Pupils Pupils Pupils Boys Girls Pupils 
A 73 95 97 99 100 98 92 95 
B 27 57 72 69 88 66 64 65 
c 12 23 44 63 83 42 50 46 
D 4 22 49 69 79 43 55 49 
Of the two problem£ in sub-test 20 in which pictures were 
used to find the answers, item B caused more difficulty. This 
item involved the use of addition. Item A, which proved to be 
easier than item B, involved the use of subtraction. Items C 
and D were difficult for the children. These were the only two 
items in the entire test that involved any independent reading. 
The boys showed a superiority over the girls on items A 
67 
and B. The girls surpassed the boys on items C and D. 
Relationship Between Intelligence Test Scores 
and Arithmetic Test Scores 
The median intelligence test scores and the median arith-
metic test scores for the twelve first grades were compared. 
Table XXI shows the relationship between the intelligence 
test scores and tl1e arithmetic test scores for each of the 
twelve first grades. (Each grade is designated by a letter.) 
~he intelligence test scores were derived from the results of 
Alpha Test, Form A, of the Otis Q~ick-Scoring Mental Ability 
Tests. 
The correlation between the intelligence test scores and 
the arithmetic test scores for the twelve first grades was 
found to be .50. The correlation was computed using the 
Spearmanl Method of Rank Difference Correlation. 
1 John Peatman, Descriptive and Sampling Statistics 
(New York: Harper and Brothers, 1947), pp. 254-57. 
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TABLE XXI 
RELATIONSHIP BETWEEN INTELLIGENCE TEST SCORES 
AND ARITHMETIC TEST SCORES 
School Median I.Q. Medians for Arithmetic Teat 
A 103 99 
B 113 105 
c 111.5 104.5 
D 101.5 92.5 
E 102 97 
F 106 93 
G 112 96 
H 105.5 99.5 
I 105 104 
J 108 96 
K 108 94 
L 96 92 
All Schools 106 96.5 
The Pearson2 Product-Moment Coefficient of Correlation 
was computed for individual teat scores. A coefficient of .62 
with a standard error of .037 was found. 
2 E. F. Lindquist, A First Course in Statistics (Boston: 
Houghton Mifflin Company, 1938), pp. 153-59. 
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Distribution of Arithmetic Test Scores 
The arithmetic test scores for each of the twelve first 
grades were distributed on a scale using intervals of six points 
with a lower limit of 30 and an upper limit of 113. 
Table XXII shows the distribution of arithmetic test 
scores for each of the twelve first grades. There is a range 
108-113 
102-107 
96-101 
90-95 
84-89 
78-83 
72-77 
66-71 
60-65 
54-59 
48-53 
42-47 
36-41 
30-35 
TABLE XXII 
DISTRIBUTION OF ARITHMETIC SCORES 
~ j::Q 
r-i r-i 
0 0 
0 0 
..Q ..Q 
0 0 
rl.l (1.) 
r-i r-i r-i r-i r-i 
0 0 0 0 0 
0 0 s 0 ~ 
..Q ..Q ...... ..Q ...... 
0 0 0 0 0 
(1.) (1.) (1.) C.Q C.Q 
r-i r-i r-i 
0 0 0 
0 .8 .8 
-5 () () 
C.Q C.Q riJ 
r-i r-i 
0 0 
_g .8 
() () 
t'll {I) 
6 14 13 3 5 2 0 8 5 5 2 2 65 22 
6 
5 
3 
2 
7 
6 
2 
3 
6 6 5 2 2 3 13 8 5 2 65 22 
7 5 1 0 3 10 4 3 2 0 46 16 
3 4 1 3 2 3 2 6 4 3 36 12 
1 5 4 0 2 2 3 3 1 1 27 
1 0 1 2 3 1 0 1 1 1 1 0 12 
1 1 0 2 1 1 0 4 0 3 1 1 15 
2 1 0 1 2 0 0 0 0 0 1 0 7 
1 0 0 2 0 0 0 0 0 1 3 0 7 
1 1 1 2 0 0 0 0 1 0 0 0 6 
0 1 0 0 0 0 0 0 0 1 0 0 2 
0 0 0 0 0 0 0 0 0 0 0 0 0 
0 0 0 0 0 0 0 1 0 0 0 0 1 
1 0 0 0 0 0 0 0 0 0 0 0 1 
9 
4 
5 
2 
2 
2 
0 
.6 
.3 
.3 
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of 80 points between the highest and lowest score. The highest 
score is 113, while the lowest score is 33. Sixty per cent of 
the scores are above 95. 
Arithmetic Achievement of the Twelve First Grades 
The median and mean scores were found for each sub-test 
and for the total test for each of the twelve first grades and 
for the twelve first grades combined. 
Table XXIII shows the median arithmetic scores for each 
of the twenty sub-tests and for the total test for each of the 
twelve first grades and for the twelve first grades combined. 
On fourteen of the sub-tests the all school medians and 
possible scores correspond. On eight of the sub-tests each of 
the twelve first grades received a median score as high as the 
possible score. 
The first grade in school B is the only grade which 
received median scores equal to or higher than the all school 
medians in each of the twenty sub-tests. The first grade in 
school B has the highest median I.Q. and the highest median 
score on the arithmetic test. 
71 
'1:1 > 0 1-' 
to !-' 
to t-1 
..... to 
~=':: C-j H ~ 
o' () 
1-' p' 
()) 0 
0 
to 1-' (') co 
0 •• (X)'i (X) (X) 
()) 
(X) (X) (X) (X) 
•• 
ro ro (X) ro (X) (X) ro 
Ci1 Ci1 Ci1 Ci1 Ci1 Ci1 Ci1 
Q) Q) Q) Q) Q) Q) Q) 
Ci1 Ci1 ~Po Ci1 Ci1 Ci1 Ci1 
Ci1 Ci1 Ci1 Ci1 Ci1 ~Po ~Po 
• (11 
C1l Ci1 (11 CJ1 Ci1 (11 (11 
1-' ...... ...... ...... ...... ...... 
t\:) ...... ro OJ 0 1-' ro 
<:11 (11 Ul ~ Ci1 Ci1 ~ 
II=- Ul Ul Ul Ul Ul Ul 
0 t:g t:r;j tj Q 
(X) (X) (X) ro ro 
ro ro ro (X) ro 
Ci1 Ci1 Ci1 Ci1 Ci1 
Q) Q) Q) Q) en 
Ci1 Ci1 Ci1 Ci1 Ci1 
(11 (11 ~Po (11 ~ 
(11 (11 (11 Ci1 Ci1 
...... ...... 1-' 
en ...... 1-' ~ ro 
• Ci1 
(11 ~Po (11 Ul (11 
~ ro ro Ul ~Po 
txJ lt> 
ro ro 
ro ro 
Ci1 Ci1 
en en 
Ci1 Ci1 
Ci1 (11 
Ci1 Ci1 
1-' ...... 
...... ...... 
• Ci1 
Ci1 (11 
~ ro 
I Schools 
j #1 Counting II 
I #2 Numbers in a Series II 
I #3 Ordinals II 
I #4 Reading and Writing 
II Numbers 
I #5 Understanding 10 as II Basic Unit 
I #6 Recognizing Differences II in Groups 
I #7 Recognizing Groups 
Totaling 6 
#8 Number Combinations 
to 6 
#9 Addition of Three 
Numbers 
1#10 Fraction - 1/2 
~ 
t:l 
l;; 
!2: 
ttl 
0 
"'lj 
ttl 
c:: 
~ 
1-3 
tx.1 
to 
1-3 
ttl 
6 
t:l 
t-3 
0 
t-3 
> &:-l 
1-3 
tx:l {/.) 
t-3 
1-3 
lt> 
~ 
~ 
H 
H 
H 
~ 
ro 
TABLE XXIII (continued) 
MEDIANS OF SUB-TESTS AND TOTAL TEST 
.. 
~ 
bO O'l ~ s:l s:l 
O'l ..-I 0 
s:l .p ..-I .. 
0 ...-1 .p C\l 
O'l H a$ ~ ..-I ~ l:l 
H ..-I 
QS 'd ~ I ~ l:l a$ 0 O'l 
O'l 0 ~ ~ 0 s:l O'l a 0 .p ~~ 0 a Q) ...-1 Q) H ..-I <D .p 
r-1 Q) l>l .p 6b ...-1<0 Q) .p .-I O'l 
.0 rg <D ~ s:l ~~ ,0()) C) ,a Q) O'l 0 s:: ~ 'd §o c.UtQ 0 8 .-I H H 0 ..-I ::3 rt~ H 0 P-t 0 ~ 8 Ci. 1-j P:::Z. Z+> P-t r-1 
_g r-1 C\l tQ .... lO tO r:-- co ()) 0 c.u .p 
C) r-1 .-I .-I r-1 r-1 r-1 r-1 r-1 ...... ~ 0 o:l ~ ~ ~ ~ ~ ~ ~ ~ ~ 8 
A 4 5 3 4 5 7 6 6 2 2 99 
B 4 5 4 4 5 7 6 6 2 3 105 
c 4 5 4 4 5 7 6 7 2 3.5 104.5 
D 4 5 2 4 5 7 6 4 2 2.5 92.5 
E 4 5 2 4 5 7 5 4 1.5 3 97 
F 4 5 2 3 5 7 6 5 2 2 93 
G 4 5 3 4 5 7 6 4 2 3 96 
H 4 5 3.5 3 4 7 6 7 2 2.5 99.5 
I 4 5 3 4 5 7 6 7 2 3 104 
.r 4 5 2 4 5 7 6 7 2 2 96 
K 4 5 3 4 5 7 6 5 2 2 94 
L 4 5 4 3 5 7 6 5 2 2 92 
All schools: 
4 5 3 4 5 7 6 6 2 2 96.5 
Possible score: 
4 5 5 4 5 7 6 8 4 4 115 
Table XXIV shows the mean scores for each of the twenty 
sub-tests and for the total test for each of the twelve first 
grades and for the twelve first grades combined. 
The only mean score for all schools which equals the 
possible score is that for sub-test 12. 
The first grade in school B is the only grade which 
received mean scores equal to or higher than the all school 
means in each of the twenty sub-tests. However, the first 
grade in school B is surpassed by the first grades in schools 
C and I on the total mean score. 
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TABLE XXIV 
MEAN SCORES OF SUB-TESTS AND TOTAL TEST 
] 
0) tlO 0) <D 0) 
<D s:: aS H 0) s:: 
...-1 ...-1 G,) ~ 0 G,) 
H .p 0 G-t ::::$ ...-1 G,) 
<D ...-1 r-f G-t 0 .p 
.a ('/) . H ...-1 ~ cd w ~ bO A s:: 8 '-... 
cd s:: ...-1 r-f 
'(j 
...-1 ~ bO ~· G-t s:: Q rO .P S::tO 0 
...-1 cd &-a •rl 0) ...-1 0 }f 11.1 I:\! A ~~ 0 s:: s:: 0) r-f ~~ .Pp or!::$ 0 11.1 0 ..-I H cd 11.1 s::o !:Iori H <riM ..-1 
.p G,) s:: ...-IG,) HO bOH tt() r-f G,) .P<D .p 
11.1 § .0 ...-1 'd.O G.) or! 0~ Ocd .OtO ..-1.0 C) r-f 9 '(j ~ § 'dill (.) c.>.p § 0 :g§ cd 0 0 H Qed G,) s:: .<D 0 H 0 0 l2i 0 P::Z Pill P::...-1 P::E-i Z.P ~z ~ 
.cl 
~ t{) tO t ~ (j) C) r-f ~ ~ 0 Cl.l ::jf:: ~ ~ ~ r-f ~ 
A 7.8 6.5 4.7 5.3 4.1 4.2 4.8 9.8 4.1 2.4 
B 7.9 6.8 5.0 5.6 4.7 4.6 4.8 9..3 4.0 3.3 
c 7.9 6.9 4.9 5.8 4.6 4.2 4.8 10.5 4.8 3.5 
D 7.9 6.1 4.8 5.3 4.5 4.3 4.8 7.4 2.8 3.0 
E 7.8 6.5 5.0 5.5 4.5 3.8 4.8 9.5 3.8 2.7 
F 7.9 7.0 5.0 5.8 4.2 4.3 4.8 9.9 3.4 2.4 
G 7.9 7.4 4.9 5.7 4.9 4.7 4.8 6.2 4.3 3.2 
H 7.8 5.9 5.0 5.5 4.3 4.3 4.5 10.3 3.6 2.8 
I 8.0 7.1 4.9 5.9 4.5 4.0 4.7 10.4 4.6 2.9 
J 7.9 6.9 4.9 5.7 4.4 4.1 4.6 8.6 4.0 3.1 
K 7.9 6.2 5.0 5.7 3.9 4.2 4.5 7.5 3.4 3.0 
L 8.0 6.7 4.7 5.7 3.7 4.2 5.0 10.5 3.2 3.0 
All schools: 
7.9 6.6 4.9 5.6 4.4 4.2 4.7 9.3 3.9 3.0 
Possible score: 
8 8 5 6 5 5 5 12 5 4 
TABLE XXIV (continued) 
MEAN SCORES OF SUB-TESTS AND TOTAL TEST 
.. 
~ 
bO Ol ~ c a 
Ol oM 0 
s:: ~ oM .. 
0 oM ~ c:\2 
OJ ~ aS ~ oM c 
H oM 
aS 'd ~ Pl s:: a aS 0 OJ 
fll 0 p., ~ 0 s:: fll s 0 ~ ~~ 0 a (]) oM <D H oM Q) ~ 
r-i (]) ~ ~ ~ ori(]) (]) ~ r-i fll ,D 'd (]) (]) s:: ~~ ~~ c.> ,D (]) Ol 0 p s:: ~ aS 'd aS til 0 E-t r-i H H 0 & ::::$ &~ H 0 Poi 0 ~ E-t ~ ~z Z .P ~ - r-i 
0 aS 
..Q r-i C\2 tl) ~ 1.() c.o I:-- co (J) 0 .p 
c.> r-i r-i r-i r-i r-i r-i r-i r-i ...... ~ 0 V'l ~ :::t1:: :::t1:: ~ ~ :::t1:: ~ :::t1:: :::t1:: E-t 
A 3.6 5.0 2.7 3.5 4.4 6.4 4.9 4.6 1.4 2.0 93 
B 3.9 5.0 3.3 3.7 4.7 6.7 5.7 5.1 1.7 2.9 98 
c 3.7 4.9 3.3 3.6 4.8 6.7 5.6 6.5 1.8 3.1 102 
D 3.6 5.0 2.0 3.8 4.5 6.5 5.1 4.0 1.4 2.6 90 
E 3.5 5.0 2.6 3.8 4.9 6.9 4.7 4.3 1.5 2.5 94 
F 3.8 5.0 2.3 3.4 4.8 6.8 5.9 5.1 1.4 2.7 96 
G 3.8 5.0 3.2 3.9 4.4 7.0 5.4 4.2 1.7 2.6 95 
H 3.6 5.0 3.2 3.1 4.3 6.7 5.4 5.9 1.2 2.6 95 
I 3.7 5.0 3.2 3.8 4.7 6.8 5.8 6.0 1.6 2.6 100 
J 3.6 4.9 2.4 3.5 4.5 3.5 5.3 5.4 1.6 2.2 91 
K 3.4 s.o 2.6 3.5 4.8 6.9 4.9 4.7 1.6 2.1 85 
L 3.8 5.·o 3.6 3.3 4.3 7.0 5.3 5.3 1.9 1.7 96 
All schools: 
3.6 5.0 2.8 3.6 4.6 6.4 5.3 5.1 1.6 2.5 94.6 
Pos s ible score: 
4 5 5 4 5 7 6 8 4 4 115 
CHAPTER V 
CONCLUSIONS AND LIMITATIONS OF THE STUDY 
Introduction 
An arithmetic inventory test was constructed to find out 
what mathematical understandings had been developed by beginning 
second grade children. The 115 test itemE and the eleven sample 
items were based on the suggested arithmetic content for Grade l 
and Grade II, outlined in Maine Curriculum Bulletin No. 9. The 
test was devised to be used with second grade children; but 
since 1949-1950 was the first year that the new arithmetic 
curriculum was used, it was not possible to give the test to the 
second grade children. Assuming that the child's understanding 
of number relationships in May or June approximates his under-
standing of number relationships the following September, the 
arithmetic inventory test was given near the end of the school 
year 1949-1950 to 290 first grade children enrolled in the pub-
lic schools of Orono, Old Town, and Brewer, Maine. 
It was hoped that the test results would show to what 
extent the objectives of the new arithmetic curriculum were 
being fulfilled. It was hoped further that an analysis of indi-
vidual test results would help the teacher in planning an arith-
metic program adapted to the needs of the children in her class-
room. 
Conclusions from the Study 
1. The results from the arithmetic inventory test 
seem to indicate that the suggested arithmetic content 
for Grade I 1 outlined in Maine Curriculum Bulletin No. 
9 1 is within the understanding of most first grade 
children. 
2. The girls had a higher percentage of correct 
responses than the boys for 64 out of 115 items in the 
arithmetic inventory test. The boys had a higher per-
centage of correct responses than the girls for 34 
items. For 17 items the percentage of correct responses 
was equal for boys and girls. While some of the per-
centages for the girls were only slightly higher than 
the percentages for the boys 1 the results as a whole 
seem to indicate that the girls have a better under-
standing of number relationships than the boys. The 
percentage of coc·rect responses was higher for the 
girls than for the boys for each item in sub-test 2
1 
place of numbers in a series 1 and for each item in 
sub-test 8 1 number combinations with sums or minuends 
of 6 or less. The percentage of correct responses was 
higher for the boys than for the girls for each item in 
sub-test 101 meaning and use of the fraction ~2, and 
for each item in sub-test 13 1 money values. These 
results seem to indicate that the girls have a better 
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understanding of the number system, addition, and sub-
traction; whereas the boys have a better understanding 
of the fraction 1/2 and money values. 
3. Both boys and girls showed a better understanding 
of the addition process than of the subtraction process. 
4. When the median intelligence test scores and the 
median arithmetic test scores for the twelve first 
grades were compared, a correlation of .50 was found. 
When the correlation was computed for individual scores, 
a coefficient of .62 with a standard error of .037 was 
found. 
Limitations of the Study 
1. The arithmetic inventory test was devised for 
beginning second grade children. Since 1949-1950 was 
the first year that the new arithmetic cuiTiculum was 
used, it would not have been possible to give the test 
to the group of children for whom it was intended until 
September, 1950. Therefore, the test was given to first 
grade children at the end of the school year 1949-1950. 
If the test had been given to the same group of children 
in September, 1950, instead of in late May or early 
June, 1950, the results might have been somewhat 
different. 
2. The arithmetic content for the sub-primary, out-
lined in Maine Curriculum Bulletin No. 9, had not been 
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used with the children included in this study while 
they were in the sub-primary. The suggested arithmetic 
content was used, however, at the beginning of the 
first grade. If this material had been used with the 
children while they were in the sub-primary, the results 
of the test might have been changed. 
3. Teaching arithmetic as an organized system of 
ideas was a new experience for many of the first grade 
teachers; consequently, they were unable to anticipate 
the difficulties that might arise in developing number 
meanings. 
4. The first grades in schools J and K each had 
two teachers during the school year. It is very likely 
that the number progress of both groups was hindered 
due to the adjustment period that exists when a change 
of teachers occurs. 
5. The writer believes that sub-test 131 money 
values, is inadequate for measuring the child's under-
standing of money. The wording of the items proved 
to be confusing. 
Suggestions for Further Research 
1. The first 16 sub-tests of the arithmetic in-
ventory test might be used as an achievement test at 
the end of Grade I. 
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2. A more detailed test, similar to sub-test 16, 
making judgments, might be devised using objects which 
require finer comparisons than those used in sub-test 
16. 
3. It was recommended to the twelve first grade 
teachers that the 15 addition facts with sums of 6 or 
less be taught first, followed by the corresponding 
subtraction facts with minuends of 6 or less. In view 
of the fact that the per cent of correct responses was 
higher for the addition items than for the subtraction 
items, an experiment might be carried out in which the 
addition and corresponding subtraction facts are taught 
together. The study would include future first grade 
groups. An analysis of results from both tests might 
suggest the advantages of one method or the other. 
4. Some of the arithmetic objectives lend them-
selves better to individual testing than to group 
testing. Using concrete materials, individual tests 
might be devised to measure understanding of counting, 
grouping, fractions, money, quantity, and time. 
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APPENDIX 
DIRECTIONS FOR ADMINISTERING AND SCORING THE 
ARITHMETIC INVENTORY TEST 
Each child should be provided with a test booklet and 
two pencils. The test is designed to be given in three sittingf. 
Sub-tests 1 - 7 are to be given at the first sitting. Sub-
tests 8 - 15 are to be given at the second sitting. Sub-tests 
16- 20 are to be given at the third sitting. The first sittin€# 
which includes filling the blanks on the cover page of the book· 
let# require~ approximately 30 minutes. The second sitting alsc 
takes approximately 30 minutes. The third sitting takes approx~~ 
mately 20 minutes. The time allotments, which are given for 
each item or for an entire sub-test, are merely suggested. 
The following directions are to be read orally by the 
examiner: 
11 I have a booklet for each boy and girl in the room. The 
booklet has places in it for you to show certain things that you 
have learned about numbers. When I give you the booklet, please 
leave it closed on your desk until I tell you what to do." 
(The children will need assistance in filling the blanks 
on the cover page of their booklets. The name of the school, 
the date, the name of the city, and the name of the state should 
be written on the board in manuscript writing. The total time 
for passing booklets and filling blanks will take approximately 
7 minutes.) 
nBoys and girls, listen carefully to what I say so that 
you will know what to do. We want to find out what you know 
about numbers; so do the very best you can. I shall tell you 
how to do each new part of the test. After you start working, 
you must not ask any questions. If you come to something you de 
not know how to do, leave it out." 
"Let's turn the cover page of our booklets and find page 
1. The number 1 is right here. 11 (Hold up booklet, pointing to 
the page number.) 
Sub-test 1, counting, enumeration, and reproducing 
number-~ 1. 
11 At the top of the page you see some boxes with letters 
above them. FiQd box A. (Walk around the room, seeing that 
each child has the place •) In box A you see some numbers. Now 
listen while I clap my bands together. Count the claps to your-
self. vVhen I stop you should be ready to tell me how many clapf 
you heard. (Clap 6 times.) How many claps did you hear'? • • • 
Yes, 6 is right. Now look at the numbers in box A and find the 
number 6. Draw a ring around it like this. (Box A should be 
drawn on the board. Demonstrate drawing a ring around number 
6.) I am going to look at your booklets now to find out if you 
know just what to do." (Look at each child's booklet. Item A 
is a sample item.) 
"Look at box B now. I am going to clap my hands together 
again. Count the claps to yourself and then draw a ring around 
the number that tells how many claps you heHrd. 11 (Clap 9 times. 
Allow 15 seconds for marking answers.) 
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"Look at box C now. Listen while I clap. (Clap 11 
times.) Now draw a ring around the number that tells how many 
claps you heard." (Allow 15 seconds for marking answer.} 
11 Now look at the next row of boxes. See the box under D 
that has apples in it. (Hold up booklet, showing children the 
place.) Count the apples to yourself. Draw a ring around a 
number under the apples t hat tells how many there are." (Allow 
30 seconds.) 
"Find box E that has ice cream cones. Count the ice 
cream cones and then draw a ring around the number that tells 
how many there are." (Allow 30 seconds.) 
''Find box F that has little ch a i1~s. Count the chairs an 
then draw a ring around the number that tells how many there 
are." (Allow 30 seconds.) 
"In the box under G you see a number. I should like to 
have you mak e something in that box. I am going to draw a 
balloon on the board. (Draw a balloon.) In the box under G 
make as many balloons as the number says." (Allow 60 seconds.) 
"Now look at the next box under H. I am going to draw a 
tree on the board. (Draw a tree.) In the box under H make as 
many trees as the number says. 11 (Allow 60 seconds.) 
11 Now look at the next box under I. I am going to dra\v a 
~on the board. (Draw a ball.) In the box under I make a s 
many balls as the number says." (Allow 60 seconds.) 
Sub-test 2, place of numbers in ~ series tQ 100 - ~ 1 
"Look under the long line that goes all the way across 
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the page. Find box A. (Hold up booklet, showing the place.) 
\~o can tell me what number comes just before 4 when you count? 
• • • • 
Yes, it is 3. Now make the number 3 right on the line 
. -
that comes before 4 and 5. (Write the sample exercise on the 
board, making the number 3 on the line. Look at each child's 
booklet to find out if he understands directions.) Now do the 
rest of the rows of numbers in box A by yourself. Look care-
fully at each row of numbers and then write the number that 
should be on the line. When you finish, put down your pencil." 
(Allow approximately 90 seconds.) 
"Find box B. Here you see the numbers 5, 6, and then a 
line with no number on it. What number should come next? • • • 
Yes, it is 7. Now make the number 7 on the line after the 5 
and 6. (Write the sample exercise on the board, making the 
number 7 on the line. Look at each child's booklet to find out 
if he understands directions.) Now do the rest of the rows of 
nurabers in box B by yourself. Look carefully at each row of 
numbers and write on the line the number that should come next.' 
(Allow approximately 90 seconds.) 
uTurn this page and find page 2. 11 
--
Sub-test 3, ordinals - first through fifth-~ 2. 
11 Here you see rows of' pictures. I shall ask you to find 
something in each row." 
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"Look at the row of chairs. Draw a ring around the thirdj 
chair." (Allow 15 seconds.) 
"Look at the row of jack o 1lanterns. Draw a ring around 
the fifth jack o 1 lantern." (Allow 15 seconds.) 
"Look at the row of wagons. Draw a ring around the firs 
wagon." (Allow 15 seconds.) 
••Look at the row of fish. Draw a ring around the fourth 
fish .. " (Allow 15 seconds.) 
Look at the row of balloons. Draw a ring around the 
second balloon." (Allow 15 seconds.) 
Sub-test 4 1 reading and writing numbers to 100 - ~ 2. 
"Now find box A with numbers in it. It is this box righ , 
here. (Hold up booklet 1 showing the place.} I ma going to say 
one of the numbers in the box. After I say the number 1 you 
find it in the box and draw a ring around it." 
11 In box A find 19 and draw a ring around it." (Allow 15 
seconds.) 
"Now find box B. Draw a ring around the number I say. 
The number is 64. tt (Allow 15 seconds.) 
"Now find box c. Draw a ring around the number I say. 
The number is 73. 11 (Allow 15 seconds.) 
11 In the next row you see some empty boxes. In each emptJ 
box make the nuraber I say." 
11 In the first empty box under the letter D make the num-
ber 6. 11 (Allow 15 seconds.) 
"In the empty box under the letter E make the number 18. 1 
{Allow 15 seconds.) 
"In the empty box under the letter F make the number 29.* 
(Allow 15 seconds.) 
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Sub-test 5~ understanding the importance of 10 ~ basic 
unit in .:!a1Q larger numbers to 20 -~ 2. 
••Now look dovm here to the box marked A. (Hold up book-
let, showing the place.) In box A you see three numbers. Vihat 
number means 1 ten and 4 ones1 • • • • Yes, it is 14. Draw a 
ring around 14 because that is t h e number that means 1 ten and 
4 ~·" (Look at each child's booklet to find out if he under 
stands directions. Item A is a sample item. ) 
"Now find box B and draw a ring around the number that 
means 1 ten and 7 ~· n (Allow 15 seconds.) 
nNow find box C and draw a ring around the number that 
means 1 ten and 9 ~·" (Allow 15 seconds.) 
I 
11 In the next row find box D. Draw a ring around the num 1 
ber that means 2 tens and!!£~·" (Allow 15 seconds.) 
"Now find box E. Draw a ring around the number that 
means 1 ten and 
--
5~. It (Allow 15 seconds.) 
ttNow find box F. Draw a ring around the number that 
means 1 ten and 3 ~· 11 (Allow 15 seconds.) 
---
"Turn this page and find page 3. 11 
Sub-test £, recognizing differences in sizes of groups -
"Find the two boxes under the letter A that have crosses 
in them. Wliib:h box has ~ crosses? •••• Yes., it is the top 
box. We are going to show that the top box is the one that has 
more crosses by putting a big cross through it.n {Demonstrate 
at the board. Look at each child's booklet to find out if he 
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understands directions. Item A is a sample item.) 
11 Now look at the boxes under the letter B. Put a cross 
on the box that has more little hats in it.n (Allow 30 seconds ) 
"Now look at the boxes under the letter C. Listen very 
carefully. Put a cross on the box that has fewer hearts in it. 
(Allow 30 seconds.) 
11 Now look down here at box D. (Hold up booklet, showing 
the place.) You see a box with spots and an empty box right 
under it. In the empty box make just ~many spots as you see 
in the box above it." (Allow 60 seconds.) 
"Now look at box E. In the top box you see some spots. 
In the empty box make some spots so that you will have ~ 
than you see in the box above it. 11 (Allow 60 seconds.) 
"Now look at box F. In the empty box make fewer spots 
(., 
than you see in the box above it." (Allow 30 seconds.) 
Sub-test 2, recognizing groups of objects totaling £ -
"I have some cards here with spots on them. I am going 
to hold up one of the cards. You must be ready to look at it 
because I am going to take it away quickly. (Show card with 
four spots, exposing it 5 seconds.) How many spots did you see • 
• • • • Yes, -~ is right. Draw a ring around the number 4 in 
box A because you saw four spots. (Look at booklets to find 
out if children understand directions. Item A is a sample item. 
Now we shall do the other boxes in the same way. I shall hold 
up a card for you to look at. Then you will draw a ring around 
the number that tells how many spots you saw." (Indicate the 
letter of the box before showing the card. Expose each card 5 
seconds. Allow 10 seconds for indicating each number.} 
B - (Show card with three spots.) 
c - (Show card with five spots.) 
D - (Show card with five spots.) 
E - (Show card with six spots.) 
F - (Show card with four spots.) 
{First sitting ends here. Collect booklets.) 
" We are going to work in our booklets again. Leave your 
booklet on your desk until I tell you what to do. Now let's 
open our booklets to page 4. 11 
Sub-test 8, number combinations with ~ ~ minuends of 
§. .21: less - ~ 4. 
11 You are to do this page by yourself. (Hold up booklet. 
Right here it says: 112.!! many ~ there in all? Find the answe 
to each one of these examples. Write the answer under the line 
When you finish the examples above this line put down your 
pencil." (Hold up booklet, showing examples that are to be 
done. Allow 3 minutes.) 
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"Right here it says: How many~ left? Find the answe 
to each one of these examples. Write the answer under the line. 
When you come to the bottom of the page put. down your pencil." 
{Allow 3 minutes.) 
11 Now turn t h is page to page 5. 11 
Sub-test 9, adding vertically and horizontally three 
________ n~be_rs not to exceed the stun_of .§ - pa..g.e~ ... ======== 
nAt the top of the page it says: How many~ there in 
all? These examples have more numbers. Find the answer to 
each one of these five examples. 11 (Hold up booklet, showing 
examples that are to be done. Allow 3 minutes.} 
Sub-test 10, understanding the meaning and ~ of the 
fraction 1/2 ~ applied to single objects and groups of objects 
~5. 
nNow look at box A where you see two pies. Put a cross 
on the pie tha t is cut in half. 11 (Allow 15 seconds.) 
uNow look at box B. Put a cross on the loaf of bread 
that is cut in half." (Allow 15 seconds.) 
"Now look at box C where you see some app~es. (Hold up 
booklet, showing the place.) Count the apples to yourself. 
Draw a ring around half of the apples." {Allow 30 seconds.) 
"Now look at box D where you see some cherries. Count 
the cherries to yourself. Draw a ring around half of the 
cherries. 11 (Allow 30 seconds.) 
Sub-test 11, solving simple problems - ~ Q• 
11 Look at the row of chairs. The teacher needs chairs foi 
four boys and ~ girl. Draw a ring around as many chairs as 
she needs in all. 11 (Draw pictures of chairs on the board and 
show children how to circle the answer to the problem. Item. A 
is a sample item.) 
11 Now look at the row of letters. The mailman brought twc 
letters for mother and two letters for father. Draw a ring 
around as many letters as he brought in all. 11 (Allow 30 
seconds.) 
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"Next look at the row of oranges. Mother had six orange: 
in a bag. She gave one orange to Betty. Draw a ring around as 
many oranges as were left in the bag. 11 (Allow 30 seconds.} 
11 Now look at box D that has numbers in it. Dick had six 
pennies. He spent three pennies for candy. Draw a ring around 
the number in box D that tells how many pennies he had left." 
(Allow 30 seconds.) 
"Now look at box E. Five girls were playing dolls. Soo1 
one more girl came to play. How many girls were playing then? 
Draw a ring around the number that tells how many g irls were 
playing dolls." (Allow 30 seconds.) 
"Now turn to page 6." 
Sub-test 12, measurement through crude comparisons - na&!.'E 
"Find the box that has two balls in it. I am going to 
ask you to mark one of the balls. Put a cross on the big ball.r 
(Look at booklets to find out if children understand directions 
Item A is a sample item.) 
ttNow look at the box that has two apples. Put a cross or 
the smaller apple • 11 (Allow 10 seconds.) 
"Now look at the box that has two bowls. Put a eros s on 
the higher bowl." (Allow 10 seconds.) 
11 Now look at box D that has two trees. Put a cross on 
the taller tree. 11 (Allow 10 seconds.) 
uNow look at box E that has two sticks. Put a cross on 
the shorter stick.u (Allow 10 seconds.) 
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"Now look at box F that has two pails. Put a cross on 
the pail that will hold ~·n (Allow 10 seconds.) 
Sub-test 13, money values - penny, nickel, dime, quarter 
half dollar, dollar - ~ 6. 
11 Now look down here at this box marked A. (Indicate the 
place.) I am going to read you a problem. One of the numbers 
will be the answer to the question in the problem. A stick of 
gum costs ~ penny. How many sticks of gum can you buy for 
five pennies? •••• Yes, five is right. - Now find the number 
5 in box A and draw a ring around it. (Look at booklets to 
find out if children understand directions. Item A is a sample 
item.) 
11 Now find box B. An ice cream ~ costs g_ nickel. .H.2!! 
many ice cream cones .Q..ru:! you buy for _g, dime? Draw a ring 
around the number in box B that tells how many ice cream cones 
you can buy for a dime." (Allow 30 seconds.) 
"Now find box c. Draw a ring around the number in box c 
that answers this question: Twenty-five cents will buy §..§. much 
!i§.. how many quarters?" (Allow 30 seconds.) 
' --
"Now look down here at box D. (Show the place.) In box 
D draw a ring around the number that answers this question: 
Ten cents will bu:y .iust .M much .M ~ manx dimes?" (Allow 30 
seconds.) 
ttNow find box E. In box E draw a ring around the number 
that answers this question: Fifty cents will buy §..§. much ~ 
how many quarters?" (Allow 30 seconds.) 
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"Now find box F. In box F draw a ring around the number 
that answers· this question: How many half dollars make a 
dollar?" (Allow 30 seconds.) 
UTurn the page and find page 7 •" 
Sub-test 14, telling time - hour, 1/2 hour; days of the 
week-~ 7. 
"Look at the first row of clocks marked A. Put a big 
cross on the clock that says 4 o 'clocl{." (Allow 30 seconds.) 
nNow look at the next row of clocks marked B. Put a big 
cross on the clock that says 8 o'clock." (Allow 30 seconds.) 
11 Now look at the next row of clocks marked C. Put a big 
cross on the clock that says half past three." (Allow 30 
seconds.) 
11 In row D you see three little boxes with a number in 
each one. Put a cross on the number that tells how many days 
there ~ in ~ ~·" (Allow 30 seconds.} 
Sub-test 15, understanding of quantity- pint, 1/2 pint, 
dozen, pair, pound - ~ 1· 
"Find box A and put your finger on it. (Hold up booklet 
showing the place.) In box A you see two words - YES and NO. 
I am going to tell you about how we buy different things. If 
what I say is true, you will draw a ring around YES. If what I 
say is not true, you will draw a ring around NO. We shall do 
box A together. ~ buy butter !r;2: the pint. Is that true? • • • 
NO. Now draw a ring around the word NO because what I told you 
is not true. 11 (Item A is a sample item.) 
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"Now look at box B. Think about what I say then draw a 
ring around either YES or .liQ. We buy m !cr. the dozen." 
(Allow 15 seconds.) 
"Now look at box c. We buy milk .£:[ the pound." (Allow 
15 seconds.) 
"Now look at box D. ~ buy shoes .fu: the pair." (Allow 
15 seconds.} 
"Now look at box E. We buy meat .Qy the pound." (Allow 
15 seconds.} 
"Now look at box F. We ..Q.!!D. buy cream ]2l: the half-pint." 
(Allow 15 seconds.) 
(Second sitting ends here. Collect booklets.) 
ttwe are going to work in our booklets again. Leave your 
booklet on your desk until I tell you what to do. Now let's 
open our booklets and find page 8. 11 
Sub-test 16, making accurate judgments using concrete 
objects for comparison - page 8. 
11Here are some boxes. Each box has the word YES or NO 
written in it. I am going to show you some objects and tell yot 
something about each one. If what I say is true, draw a ring 
around YES. If what I say is not true, draw a ring around NO. 
We shall do box A together. Listen to what I say. Most fa.mi-
--
lies buy ~ bottle of milk like this !!. da~ from the milkman. 
(Show a half-pint battle.) \fhat word should we draw a ring 
around? •••• The word NO is right.. Draw a ring arounQ. the 
word NO because what I said is not true." (Item A is a sample 
item.) 
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11 Now look at what I have and listen to what I say. 
piece of paper is big enough to wrap this box. (Show a piece o 
paper 22 inches long by 20 inches wide and a box 4 3/4 inches 
square by 1 inch deep.) Draw a ring around either YES or NO in 
box B." (Allow 30 seconds for marking the answer.) 
"Now f i nd box C. Look . at what I have. ~ dish :!ill 
hold _g_ pound of candy." (Show a plate 4 inches in diameter. 
Allow 30 seconds for marking the answer.) 
11 Now find box D. Look at what I have. This bag will 
-
hold ~ dozen oranges." (Show a bag 19 inches long by 8 inches 
wide. Allow 30 seconds for marking the answer.) 
"Now find box E. Look at what I have. This ruler will 
fit in this ~.11 (Show a 12 inch ruler and a box 8 1/2 inches 
long, 2 1/4 inches wide, and 1/2 inch deep. Allow 30 seconds 
for marking the answer.) 
11 Now find box F. Look at what I have. This piece of 
ribbon is long enough !.2_ gQ around this box. 11 (Show a ribbon 
56 inches long and a box 4 3/4 inches square and 1 inch deep. 
Allow 30 seconds for marking the answer.) 
uNow find box G. Look at what I have. This bar of soap 
!_ill E.Q in :t.l:li.§. .Q.Qz..u (Show a bar of soap 3 inches long and 2 
inches wide and a box 5 1/2 inches long, 4 1/4 inches wide, and 
2 3/4 inches deep. Allow 30 seconds for marking the answer.) 
"Now i'ind box H. Look at what I have. This balloon is 
heavier than this ball." (Show a balloon and a rubber ball 2 
inches in diameter. Allow 30 seconds for marking the answer.) 
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11The last part of this booklet has many things in it tha'G 
you won't talk about until you are a little older. Perhaps you 
will know how to do some of the things. If you come to some-
thing you can't do, just leave it out.n 
Sub-test 17, reading numbers to 300 and writing numbers 
to 100 - ~ 8. 
"Now look at the next row of boxes right here. (Hold up 
booklet, showing the place.) In box A you see three numbers. 
I am going to say one of the numbers. You are to draw a ring 
around the number." 
"Put your finger on box A. Draw a ring around 129.u 
(Allow 30 seconds.} 
"Now look at box B. Draw a ring around 240." (Allow 30 
seconds.) 
"Now look at box c. Draw a ring around 289. 11 (Allow 30 
seconds.) 
urn the next row you see some shorter boxes that are 
empty. You are going to write some numbers in these boxes." 
11Find box D. In box D write this number - 69. 11 (Allow 
30 seconds.) 
uFind box E. In box E write this number - 8l.u (Allow 
30 seconds.) 
11Find box F. In box F write this number - 100." (Allow 
30 seconds.) 
Sub-test 18, number combinations ~~££minuends 
of 9 £!:. le'ss - ~ 8. 
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"The last part of the page you are going to do by your-
self. This sentence says: ~many~ there in all? (Hold UI 
booklet~ showing the place.) These examples are quite hard to 
do; so perhaps you won't know the answers. If you come to an 
example you can't do~ just leave it and go on to the next one. 
Perhaps you can do some of them." {Allow 3 minutes.) 
"Turn the page and find page 9." 
Sub-test 19~ meaning and ~ of the fractions 1/2, 1/4, 
and 1/3 - ~ 9. 
ULook at box A that has two pies. (Hold up booklet~ 
showing the place.) Put a cross on the pie that is cut in 
fourths." (Allow 30 seconds.) 
"Now look at box B. These two sticks are marked, ready 
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to be cut. Put a cross on the stick that will be cut in thirds_ 4 1 
(Allow 30 seconds.) 
"Now look at box C, where you see some potatoes. (Count 
the potatoes.) Draw a ring around~ third of the potatoes.n 
(Allow 30 seconds.) 
11 Now look at box D where you see some buttons. Count the 
buttons to yourself. Draw a ring around one fourth of the 
buttons. 11 {Allow 30 seconds.) 
Sub-test 20, one-step problems using addition~ sub-
traction - ~ 9. 
"Look at the row of hearts. Mother put these eight heart 
cookies on a plate. When Betty came home from school, mother 
gave her two of the cookies. Draw a ring around as many cookies 
as were left." (Allow 60 seconds.} 
11 Next look at the row of lollypops. Jane bought four 
lollypops at one store and five lollypops at another store for 
her party. Draw a ring around as many lollypops as she bought 
in all." (Allow 60 seconds.) 
"At the bottom of the page are two problems. Read each 
one carefully and then when you know the answer write it on the 
line at the end of the problem. When you finish, put down your 
pencil." (Allow 3 minutes.) 
Scoring: One point is scored for each correct item. 
Sample items are not scored. The following sub-tests have 
sample items: 
Sub-test 1 - Item A 
Sub-test 2 - A - first item 
B - first item 
Sub-test 5 Item A 
Sub-test 6 - Item A 
Sub-test 7 - Item A 
Sub-test 11 - Item A 
Sub-test 12 - Item A 
Sub-test 13 - Item A 
Sub-test 15 - Item A 
Sub-test 16 - Item A 
The highest possible score is 115. 
An item is correct even though the figure is made in 
reverse. 
Totals for each sub-test should be recorded on the cover 
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